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ONE SHILLING & SIXPENCE 





FREE TURBINE 


and General Aircraft Limited 


ENGINE DIVISION 
BERKELEY SQUARE, LONDON, Wi! 





EFFICIENCY 
IN FLAME 
HARDENING 


The photograph shows a starter 
ring being flame-hardened 

at the works of the Francis B. 
Willmott Group 

This machine was built with 
the assistance of BOC staf 

and uses BOC flame hardening 
equipment 

The BOC makes a standard 
range of flame hardening 


machines and will always assist 


in helping customers with 


their specialised requirements 
For fuller details write to 

your nearest BOC branch for 
Technical Information 

Booklet No. 13. 
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GLOBAL PROJECTION OF VISCOUNT SUCCESS 





From BEA come further orders for 11 more Viscounts, taking the 
total past the double-century. From BEA, Air France and Aer Lingus 
comes word of the aircraft's record-breaking popularity and efficiency 

from TCA in Canada the news that the passenger appeal of the 
Viscount is as great on that side of the Atlantic as on th PAA 
in Australia send reports of record utilisation An established 
uccess in the Old World, is now projected to the New World, and 
will soon be justifying the confidence of its Operators in every part 


of the globe 


SESS | nexers VISCOUNT 


of £36,000 ($100,000) 
DART PROPELLER.TURBINE ENGINES 


VICKERS-ARMSTRONGS LIMITED WEYBRIDGE « SURREY 


Te At tte 
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: unt mats 5 profit of £38,000 | 
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and all B.E.A. Viscounts 


are D E C C A fitted 


THE DECCA NAVIGATOR COMPANY LIMITED, LONDON 
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Problems in Parallel 


The considerations that have led to the adoption of 
Secamews for the Royal Air Force and the Royal 


Nav \ irc of more than domestic significance 


N.A.T.O. countries with long coastlines and islands 


I d igainst subm irines require lara numbe rs 





SHORT BROTHERS AND HARLAND LTD 


of x arch-and-strike urcraft The y are needed to 


carry out continuo vastal patrols probably 


from makeshift ind to provid anti- 


llr strips 
ul ‘umbrellas’ rl 
submarine umbrellas for convoys passing through 


coastal waters 


ith the mmumum 


Of traming 


@ RKRugeed in con so that y can take off 


truction 
emergency 
la iding 


deck of a small escort « 


strip, i co , to the heaving 
rier in h veather 


@ Efficient in operation for both search and strike 


The Short Seameu fulfils all these ne quirements, 


The Short answer 
isthe Seamew 


Now in production for the 


Royal Air Force and the Royal Navy 


CAPS KEY 


wn are those of the Commander-in-C hief 


The caps sh 


Mediterranean, and the senior 


QUEENS ISLAND, BELFAST, N. IRELAND 


; ’ 
The first manufacturers of aircraft in the world ; pecialists in maritime aircralt since 1910 
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As familiar 

in outline as 

the many famous 
ee aircraft in which 


they are used... 


DZUS 


FASTENERS 


DEPENDABLE SAFE ACCESSIBLE 


DZUS FASTENER EUROPE LIMITED, FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 


Sales Agents in the U.K 
THOMAS FP. HEADLAND LIMITED, 164-168 WESTMINSTER BRIDGE ROAD, LONDON, S8.E.1 


ro Aircraft, Aero Engine on 


Accessory Manufacturers 


Our Machine Shops are laid out for:— 


« EXPERIMENTAL MACHINING 
« DEVELOPMENT WORK 
bd PRODUCTION LONG OR SHORT RUNS 


When required our Toolrooms will design 
and manufacture all necessary 
HGS & FIXTURES 


We can work to the finest limits on the 
FINEST MACHINE TOOLS 


Capacity for 
VERY LARGE COMPONENTS 


Reasonable prices. 
Prompt deliveries. 


CeyeSTOG28 ihe rOM CW” 


LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 Phone: Leytonstone 5022-4 


Send your enquiries to: 
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PHOTOGRAPH BY COURTESY OF FLIGHT” 
To our many friends who will be visiting Paris 
on this occasion we extend a cordial welcome to our 
Stand No. 55 where a full range of 


Hobson equipment will be displayed. 


Hobson 





21® SALON INTERNATIONAL DE L'AERONAUTIQUE 
LE BOURGET, PARIS - JUNE 10th TO 19th, 1955 


H. M. HOBSON LIMITED . FORDHOUSES , WOLVERHAMPTON 
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TEDDINGTON AIRCRAFT CONTROLS LTD. 
Navigation Light Flasher Unit 
which has received 


unrestricted A.R.B. approval 


Designed to meet the requirements of British Standard 

Specification G 137, the Teddington Navigation Light 

Flasher Unit has received unrestricted A.R.B. approval 

and is now in production. Using the Teddington 24 volt 

1).C.. constant speed motor for driving the switch Weight a B.S.G. 100 Grade 2 
mechanism, the FOG /A/2 has an overhaul life of 3,000 Voltage volts D.C Climatic Proofing B.S.G. 100 Grade 1 


fiying hours and weighs only 1.5 Ibs. The Navigation Motor Rating O2amps Radio interference EL. 1716 
Lights are automatically switched to ‘ steady ’ should Flasher Contact Rating 80 watts Compass Safe Distanc 15° 
Ambient Temperature Range—65°C to 70°C Diameter 2.75" 


the motor circuit fail. 
Vibration 8.5.G. 100 Grades 2 & 3 Overall- Length 6.00" 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr Tydfil 666 


London Office: 51 BROMPTON ROAD, S.W.3 Telephone: KENsington 4808 


Up ordown 


Both the ‘Bristol’ Type 173 Twin Rotor Helicopter 
and the ‘Bristol’ Type 171 Sycamore Helicopter 
use LAYRUB as the main drive between engines 
and rotors. 

The Layrub Couplings use rubber trunnion 
blocks as the main driving elements. There are no 
metal-to-metal contacts; the drive being fully 
ushioned. No lubrication is required, therefore 
little maintenance. 

Layrub has been the means of solving many 
transmission problems, perhaps it can solve yours? 

Other famous British Aircraft in which Layrub 
is used either as auxiliary or main drive include 
the ‘Saunders-Roe Princess,’ ‘Bristol Britannia,” 
et« 


A postcard will see full technical date on its 
way to you. 


? | — 
‘ m, > 
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LAYCOCK ENG. LTD., MILLHOUSES, SHEFFIELD 8 
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POWER 


CONTROLS 


BOULTON PAUL power controls are characterised by their SENSITIVITY, 
independent of aerodynamic loads; FIDELITY of response under all normal 
conditions of loading and rates of operation; STABILITY, inherent in the 
design; PRECISION in manufacture and performance; SAFETY, positively 
ensured by duplication of fundamental components; RELIABILITY, proved 
by a long history of trouble-free service; and VERSATILITY, enabling the 
system to be applied in widely varying arrangements to sult the require- 
ments of individual aircraft designs. The dual unit illustrated operates 
the rudder of the Avro Vulcan bomber. 


BOULTON PAUL AIRCRAFT LTD 


“a 


on, E€ENGCLAN SD 
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Get pive 


FOR FOKKER F.27 
“FRIENDSHIP”’ 


AND SONS. LIMITED. 


ALBERT STREET: BILSTON ~ STAFFS 


« &s NUMBERS! 


—unrivalled description and 





pictures of this great event 


The Motor Cycie’s superb T.T. numbers bring 

you this year’s thrills lap by lap, rider by rider. 

Follow every moment of the greatest annual event 

in the motor cyclist’s calendar with The Motor CycLe’s 
on-the-spot team of writers and photographers. Each issue 


8d. as usual 


ORDER YOUR COPIES NOW 


\V[otor(@&cuI 


T.T. NUMBER JUNE 9. T.T. REPORT JUNE 16 
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Saunders Flexible many other fluids en- 


diaphragm sealing, countered in modern 


approved for the aviation, ¢.g.—oxygen, 


safety it introduced to nitrogen, hot air, 


the control of fuel and methanol water, ethy- 


oil systems, is today lene, glucol, de-icing 


handling, with the fluids and domestic 


same sureness, the — and drinking water. 


PAUNDE RS 
ee ee ee 


of the wide range are illustrated above 











F.xamples 
(1) Non-return Valve with spring (4) 2 in. bore S.P. Cock—the other 

loaded or ‘free’ check plates to operate extreme in the range and incorporating 

in any position (2) 1 im Plug the same sure triple diaphragm sealing 
Cock with triple diaphragm sealing fitted (5) 5.P. Multiway Cock for the simplification 
with electrical actuator in cireuit with cockpit 
bere S.P. Cock (6) Self-closing diaphragm water tap, stain 
less steel body and diaphragm are the only 

in contact with water. Unaffected 


Spherical 
of plumbing on modern commercial aircraft 
or engineer's ewitch. (3) 4 in 


with cored body and plug and with geared 


actuator drive permitting snug assem parts 
bly—the largest fuel cock made by chlorinating or sterilizing processes 


“VALVE “© see COMPANY LIMITED 


SAUNDERS 
AIRCRAFT DIVISION 











BLACKFRIARS STREET - HEREFORD 
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Pall over the Pentagon 


REY as was the Moscow sky which precluded the May Day fly-past by the Red 
Air Force, it was bright compared with the gloom now prevailing in some quarters 
of the Pentagon and Senate. American observers had, quite rightly, been expecting 
some considerable increments in technical efficiency and numerical strength since the 
previous year; but they were left aghast by what did, in fact, materialize in the fly-past 
rehearsals 
Phe text of a Department of Defence announcement was in characteristic departmental 
vein: “ observations established a new basis of our estimate of Soviet production 
of the heavy jet bomber and of the medium bomber. There has also been an appearance 
of a turboprop bomber, and a new all-weather fighter has appeared, as expected. This 
knowledge is evidence of the modern technology of the Soviet aircraft industry and 
the advances which are being made by them But this pronouncement was followed 
by declamations such as that of Senator Stuart Symington, former Secretary of the Air 
Force, and member of the Senate Armed Services Committee. “I am shocked and 
astounded,” he said, “upon learning more about the announcement by the Department 
of Defence It is now clear that the United States, along with the rest of the free 
world, may have lost control of the air except for the possibility that we still have 
advantages in base location and training.”” The Senator added that in quality, as well 
as in quantity, of aircraft the Communists are at least in the process of surpassing the 
U.S.A., and he was certain, too, that they were well ahead with the production of the 


“possible ultimate weapon,” the inter-continental ballistic missile 


To square the record, we must add the more recent contention of Mr. Charles Wilson 
U.S. Secretary of Defence, that the United States still has air superiority over the Soviet 
Union, and that she intends to maintain it; though parenthetically he added that it would 
be foolhardy to deny that the Russians were likewise improving “in technology and 
production.” Symptomatic of that improvement is the record (unofficial but probably 
a fair approximation) of participation in the May Day rehearsals 


Seeing is Believing 

Fully as disquieting as the show of jet-bomber strength was the fighter representation, 
outstanding among which was a formation—at least SO strong, according to reports 
of new single-seat fighters, having mainplanes swept back at 60 deg and tailplane set 
low on the fuselage, indicative of level-supersonic performance. There were, too, straight 
wing all-weather intercepters, some 30 in number, of a type never before seen in the 
fly-past. Of Mig-15s and Mig-17s there appear to have been none, which may indicate 
a desire to exhibit only the very latest and best equipment on hand 


Surprising, in view of known pure-jct developments, were the turboprop bombers 
impressive four-engined machines, though less disturbing than the ten “Bison” four-jet 
heavy bombers (approximating in size and capacity to the Boeing B-52), of which only 
a solitary example appeared last year. Completing the cavalcade were some 50 
“Badgers”—very powerful twin-jet medium bombers, generally compared in America 
with the B-47, though probably of later design. Of these, only nine were observed 
last year 


Considered either in the aggregate or individually, these new aircraft represent technical 
achievements of a very high order indeed, though we ourselves incline to the view of 
Mr. Roger Lewis, Assistant Secretary of the Air Force, that the U.S.A.F. has machine: 
of better quality. Certainly in the Lockheed F-104 she possesses a fighter of such 
advanced characteristics that no pictures or particulars have been officially released 
But Soviet observers are likely to scan the skies in vain for squadrons of these 
machines in the coming months—even, we venture to predict, on U.S. Armed 
Forces Day, 1956 
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The Paris Salon 

ILITARY and civil aircraft of exceptional interest, apart 

from 180 static exhibitors representing the airframe, power 

plant and equipment industries of ten nations, are promised for 
the 2lst International Aeronautical Salon, which opens at Le 
Bourget Airport, Paris, on Friday, June 10th, and continues until 
Sunday, the 19th 

The great Exposition Hall, now enlarged to an area of over 
107,000 sq ft, will be surrounded by an aircraft park, wherein 
will be free to circulate 
Participating countries are France, Great Britain, the U.S.A., 
Beigium, Holland, Italy, Luxembourg, Poland and 


sitor 


(rsermany 


Czechoslovakia. Notable French aircraft will include the Dassault 
Mystere IVA and IVN, the Super Mystére and the M.D.550 
fighters; three twin-jet $.0.4050 Vautour multi-purpose aircraft; 
th 0.9000 ‘Trident turbojet-cum-rocket research fighter; the 
2.210 Caravelle twin-Avon airliner; two S.E.5000 Baroudeur 
trol launched attack aircraft; the S.E. Aquilon naval all 
weather fighter (Sea Venom development); the Nord 1402B 


CGerfaut turbojet research intercepter; Nord 2501 Noratlas trans 
port; Nord 3200 trainer; Bréguet 763 Deux Ponts heavy freighter 
Hurel Dubois H.D.31 and H.D.32 high-aspect-ratio twin-engined 


port three aircraft); Fouga 170R Magister jet trainer; 
Moras Saulnier M.S.755 Fleuret jet trainer; Sipa S.200 and 
5.300 jet trainers; and Payen Pa 49 delta-wing research aircraft 
Britain's contribution will include the Bristol Britannia 100 

| transport; Avro Vulcan B.1 bomber; Gloster Javelin FAW.1 
all-weather fighter; Hawker Hunter F.4 intercepter; English 
Electric Canberra B.S interdictor and T.4 trainer; and three 
Fairey Gannets—two A.S.ls and a T.2. Italy is sending the 


Piat G.832 and Holland the Fokker S.14—both jet trainers 

The Salon will be inaugurated, on June 10th, by the President 
of the French Republic, and the following day will be an Inter 
national Commercial Aviation Day, during which the public will 
be able to view the most modern civil aircraft now in use or about 
to enter service. Monday, the 13th, will be devoted to helicopters, 
und on Wednesday, the 15th, more than a hundred privately 
owned machines are scheduled to arrive at Le Bourget after a 
week-long rally across France and the neighbouring countries, in 
ommemoration of the P.A.1.’s 50th anniversary. Saturday, the 


18th, will be marked by a flying display for guests of the Union 
Syndicale des Industries Aeronautique and the public will be able 
to watch this from special enclosures 

The biggest day of all, however, is the last—Sunday, June 
19th-——when all the latest prototypes will be demonstrated in 
flight. On this occasion the Air Forces of France, America and 


Britain will be represented in strength; three acrobatic teams 
will perform, and there will be delayed-action parachute drops 

More than 600 Pressmen from almost every country in the 
world are expected. 


CANBERRA, LINCS: Pending the arrival in strength of the first Vickers Valiants, the strength of R.A. Bomber Command lies in its English 
Ele« tre 


Canberras 





wherein the 8.6 variant, portrayed in this new “Flight” photograph, secured over Lincolnshire, is now predominant 
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Titanium—Red View 
“PEAKING on East German radio, Maj. Egbert von Franken 
Le berg, described as “an air expert”, stated that “through an 
indiscretion of the Danish Air Force” a secret, hitherto sup 
pressed so as not to undermine air-crew morale, had been 
revealed; namely, that the operational life of British and American 
fighters was “down to 80 hours”. He attributed this to the 
incidence of fatigue, and went on to claim that this airframe 
wastage also affected the forces of the “peace camp”, but that 
the latter, owing to their superior economy and social system, 
were able to turn out large quantities of titanium alloys with 
high resistance to the effects of fatigue and high temperature 
Ihe broadcaster spoke of the troubles experienced at Mach 
numbers of the order of two, and claimed that the Communist 
countries had made greater progress than had the West in design 
ing airframes for such conditions. “Western research,” he said, 
“was making no progress in developing new methods of pro 
duction of titanium”; and commercially pure metal still 
America $139 per pound. The Republic F-84F was named as 
a machine dangerously deficient in titanium alloy 


cost 


Directorship for Dr. E. S. Moult 


HE de Havilland Enterprise 
announced yesterday that Dr 


E. S. Moult, Ph.D. B.Sc 

M.I.Mech.E., F.R.Ae.S., chief 
engineer of the de Havilland 
Engine Co., Litd., has been 


appointed to the Board of that 
company. His title in his new 
post will be that of “director and 
chief engineer.” Dr. Moult, who 
is 52 years of age, has been con 
cerned with acro-engine design 
from a time soon after the First 
World War, and in the inter-war 
years was associated with the 
late Major F. B. Halford in the 
design and development of such 
famous engines as the D.H 
Gipsy and the Napier Rapier, 
Dagger and Sabre. He became 
chief engineer of the engineering 
departments of the de Havilland 0 
engine and propeller divisions in , 
1941 and on the formation of the 

engine company in 1944 was appointed its chief engineer 





Moult 


He was 


a member of the Council of the R.Ae.S. in 1951-53 
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CRANES enter 
these pictures—on the 
right an American road 
sble giant weighing 48 
tons and seen lifting the 
30-odd tons of a Navy 
Privateer; below, a dock 
yord crane at Avonmouth 
Bristol Syca 
more Canada - bound 
aboard the freighter 
Gloucester City.’ The 
helicopter had been flown 
from Filton and landed on 

the quay 


into both 


hoisting a 


Air-India Constellation Inquiry 
* ABOTAGE was responsible for the loss of Air-India Constella 
tion VT-DEP on April llth, according to an Indonesian 
t report published on May 26th. The report said that 
revealed evidence of an explosion 
wheel-well “of a timed infernal machine, parts 
trapped in the wreckage.” Britain's representa 
agreement with its findings, 
iflair has been 


s 


i the wre 
irboard 
Vere till 
ne inquiry fia 
Hong Kong police investigation into the 
d 
Constellation, it will be recalled, fell into the South 
una Sea, within Indonesian waters, while on a flight from 
Hong Kong to Dijakarta, carrying Chinese Communist delegates 
Afro-Asian conference at Bandung. All of the 11 passengers 
and five of the crew of eight lost their lives 
Dollar Aid for Pakistan 
TH programme of aid for Pakistan International Airlines 
innounced recently by the American Foreign Operations 
Administration the first U.S. Government technical-assistance 
project to use avi means of stimulating the industrial 
ind economic growth of an undeveloped region. Assistance to 
P.1.A. will take the form of a 24-man team of specialists from 
Pan American Airway for the next three years, will serve 
the Pakistani airline in the following departments: operations, 
pilot training, dispatch maintenance, traffic and 
Sale passenger ser and services of 
supT ly 
Ihe project expected to $2.9m (just {lm), of 
America will pay $2.5m, the Pakistan airline making up 
the balance. In addition, the Forcign Operations Administration 
ontributing almost $1m towards the cost of providing Pakistan 
new airport and air-route facilities 
Commenting on the project, Mr. M. A. Ispahani, chairman 
of P.1.A., has expressed certainty that, with American assistance, 
the Corporation “will soon grow into a major carrier which will 
bx » of strength to Pakistan and the free world.” The 
ffects of the American aid programme will be felt in commercial 
hnical aspects of the airline’s operations; in pat 
expected that modern methods of market research, 
will have a strong influence on 
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VORTEX GENERATORS on the tail of this Armstrong-Whitworth-built 

Hawker Sea Hawk hove been fitted “to test the longitudinal stability 

at high Mach numbers,” as part of an attempt to raise the speed 
of this F.A.A. fighter / ground-attack aircraft 





John Capper 


Maj-Gen. Sir 
Wé regret to record the death, on May 25th 
J 


of Maj-Gen. Sur 
From 1903 to 1910 he 


ohn Capper. He was 93 years of age 
(previously com 


was Commandant of the Army Balloon School 
manded by the famous Col. J. L. B. Templer, who had made 
experiments with military balloons at Woolwich in the 1870s) and 
from 1906 to 1909 superintendent of the Balloon Factory at Farn 
borough, which was ultimately to become the Royal Aircraft Estab 
lishment. In 1907, working with S. F. Cody, he superintended con 
struction of the first British military airship, Nulli Secundus, and 
accompanied by Cody, he was its pilot when, in October of 
that year, it made a flight over London. This was both the first 
flight over the capital by a military airship and the longest ai 
ship flight to that date, having lasted three-and-a-half hours 
In 1904, as a colonel, Capper had gone to North Carolina to 
persuade the Wright brothers to continue their experiments in 
this country; but the scheme fell through because of lack of 
financial support from the Government 

In subsequent years, Gen. Capper took a leading part in many 
of the early experiments with airships and acroplanes, both as a 
pilot and technician. He flew the Dunne D.1 at Blair Atholl in 
1907 and was in the balloon Pegasus when the first successful 
ground-to-air radio transmissions were received in 1908. His 
appointment at the Balloon School ended in October 1910 and 
he became Commandant of the School of Military Engineering 
At the end of World War I, he was Director-General of the 
Tank Corps and was its Colonel Commandant from 1923-34 

It is of interest to quote some observations of Col. Capper’s 
reported in Flight of July 17th, 1909. In a lecture, he expressed the 
view that the immediate future of aeroplanes was, “for the time 
being at least, confined to the role of sport. For the purposes 
of war reliability was essential; they would have to be capable of 
going up in all weathers for spells of some hours, would have 
to be automatically stable and not dependent on the skill of the 
pilot, would have to carry two men, and be capable of landing 
safely on open ground That stage of development had not been 
reached yet. Inventors should aim rather at increasing auto 
matic stability than at increasing speed 
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Gloster airfield at Moreton Valence 


FROM ALL QUARTERS 


Queen's Birthday Fly-past 

()* the Sovereign's official birthday 
for a ceremonial fly-past to be staged 

is of the Royal Air Force Th 
wmand, who last performed t 
Shackletons will 
p.m., while Her 
ee aircraft will be pro 

s follows 

L.. R. G. Ravenscroft 
iiman wind No. 269 (S/l j Quinn 

K. McK.. Murray); No. 206 (S/L. I 

0 (S/L. C. B. Brown), St. Eval 

The Shackletons will be led by W/¢ I. Do } 
Wing, Ballykelly) and fly in two close ar of mine reraft. The 
leader of the second formation will be S/L. Murray. The aircraft 
will fly over Buckingham Palace at 1,000ft and there will be a 
4)-secand between the two formation Those 
Ballykelly will rendezvous over St. Eval, and then set course for 
London. Their final approach route will take them over Clacton 
Colchester, Fairlop and the City. After the fly-past over Bucking 
ham Palace, the Shackletons will break north-east and 


return to their re 


rimtiaik 


accordingly 
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ur bases have 


New Guinea 


NO fewer than 31 


C;sovernment in the western part of 
infiltrat 


been constructed by ¢ Dutch 
New ombat 
ind to develop new area The 
17 bases for marine and 
Australian (anso 


Martin 


(,uinea 
on from Indonesia hase 
prise 14 strips for landplanes and 
amphibious aircraft 
and (Catalina aircraft and 
Mar ner 

lhe Australian Prime 
Dutch 


on 
the latter being used by ex 
ulso by more-recently-acquired 


Minister Mr Menz 
Foreign Minister, Mr. I 


ferred with the 


Recent improvements have been incorporated in X A557, a production Javelin FAW.1, here seen getting away smartly from the 
A Javelin will be demonstrated at the Paris Salon by test pilot “Geoff” Worral 


reported from Canberra that the two countries are co-operating 
lefence of the New Guinea area. For 18 months Australia 
has permitted Dutch warships based in New Guinea to refuel at 
Manus Island, the Naval base north of Australian New Guinea 
Vice Admiral de Booy, of the Royal Netherlands Navy, recently 
ompleted a tour of bases in western New Guinea, an area in which 
responsibility for defence has recently been transferred from the 
Dutch Army to the Navy. In emergency, it is reported that 
Holland would make the new available to Australia; it is 
known that she is anxious to join SEATO but would not do so 
if this meant estranging Indonesia 
lo improve interior communications, a number of D.H.-Canada 
Beavers have been purchased, and a complete radio network, 
ipable of being integrated with that of the Australian Department 
of Civil Aviation in East New Guinea, has also been constructed 


n the 


bases 


Upper-air Rockets 
ty INSIDERATIONS of security and Government preoccupa 
tion with have, in the past, been offered as the 
explanation of British scientists’ lack of experience in the use of 
rockets for exploring the upper atmosphere. Now, however, and 
largely in connection with the International Geophysical Year, 
which opens in July 1957, the Ministry of Supply are to make 
available rocket-propelled vehicles with which aerological data will 
be telemetered back to the earth from heights of, in the first 
60,000ft (11.4 miles) and later 90,000ft (17.1 miles). The 
Geophysical Year is an international research project, directed 
towards cosmic-ray and other investigations, on an unprecedented 


i 
cal 


weapons 


instance 


N.A.R. Third Round Entries 


HE dates of the second and third rounds of the National Air 
Races fall very close together. The second round was decided 
it Yeadon on Whit-Monday and the third is at Whitchurch Air 
port, Bristol, on Saturday, June Ilth. Entries for this third 
event have been announced by the Royal Acro Club, as follows 
$.B.A.C. Cup Class.—-G. Marler (Falcon Six), R. R. Paine (Hawk 
Speed Six Mew Gull entered by I Dunkerley, | Dunkerle) 
Sparrowjet 
Goodyear Trophy Class.--P 
Gemini la), I. N. Somers (Gemini 2 
Air League Cup Class.—A. S. K. Paine (Proctor 1), E. Noel Husbands 
Proctor | Tl. G. Knox (Proctor 3 
Kemsley Trophy Class.—A. J. Spiller 
Comper Swift), |. R. Johnston (Hawk 
Globe Swift), J. N Chipmunk) 
Major 
Norton-Griffiths Trophy Class (For 
Vanneck, |. H. Denver, |. M 
Griffict Ist reserve H 
ird reserve 
Grosvenor Cup Class.—Miss F. M. Leaf 
(sregor laylorcraft plus D), D. Westoby 
lron D.W_la), C. Cruikshank 


Blamire (Gemini 1a), F. Dunkerley 


Messenger 2a), D. F. Ogilvy 
Trainer 3), C. G. Wheatley 
Somers Capt. D. W. Phillips (Hawk 
Tiger Moths B 
Donald, B. J. Snook, P. Q 
Armitage (2nd reserve a 


Maile, P 
Reiss, L. P 


Greenhead 


Tipsy Trainer 1), (¢ 
Aiglet J.5K), J. E. Apple 
Tavlorcraft Plus Dp 


IN THE TORTURE CHAMBER: Sir Miles Thomas, chairman of BOAC 

and Dr. P. B. Walker, head of the Structures Department of the RAE. 
see the Bristol Britannia “specimen” ready for its test in the 300,000 
gallon pressure-tank at Farnborough. The sample, virtually a complete 
airframe but for the tail unit, will undergo the equivalent of some 
20,000 flying hours. The complete pressurization cycle is applied, every 
three minutes, to the hull, and representative loads are imposed 

simultaneously on the wings 
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BRISTOL ORPHEUS 


4 Medium-thrust Turbojet with Exceptional Potentialities 


AST week the Bristol Acroplane Company announced that 
in Orpheus turbojet had successfully completed a Ministry 
of Supply 150-hour Type Test. Co-incident with this 

excellent news has come permission to publish photographs of this 
engine, and two are reproduced here. No description may yet 
be given, although certain salient features can be deduced from 
the appearance of the engine 

With the company designation B.E.26, the Orpheus was 

planned late in 1953 to meet an anticipated demand for a modern 
turbojet in the 3,000 to 5,000 Ib-thrust class. The predominant 
factors governing the design were performance, simplicity, 
reliability, ease of maintenance and light weight. It can therefore 
be inferred that the Orpheus is not a two-spooler, but a single 
shaft ind the photograph above shows it to be a 
remarkably compact unit 

At the front is a simple intake casting, with a central bullet 

fairing. Next comes the compressor, which is obviously an axial 
with less than eight stages; the casing is amazingly short and is 
split top and bottom halves A diffuser casting follows 
around which can be seen flexible fuel hoses, there being two 
hoses leading to cach burner The main bulk of the engine seems 
to consist of the combustion chamber, which is covered by a 


engine 


into 


smooth welded casing There are protuberances around the 
rear part of this casing, covered by bolted caps; the turbine should 
lie in this region, and the tailpipe cone is attached by a peripheral 
row of bolts The small conical inner cone can just be seen 
projecting on the extreme right 

Accessories are situated under the fore-part of the engine, prob 
ably driven by a shaft in the “six o'clock” intake strut fairing 
Ihe engine intake ring carries a peripheral flexible seal which 
no doubt abuts with the aircraft ducting A main mounting 
trunnion is placed near the engine centre of gravity on each side 

The small number of compressor stages should not necessarily 
be taken as indicative of a low pressure-ratio or poor efficiency 
In recent years much has been learnt about axial compressors, 
and current values of work-per-stage are more than twice thos 
achieved with early engines. Again, a fair amount of help can be 
gained from ram compression, particularly in supersonic aircraft 
Probably, therefore, the Bristol designers have been able to use a 
very simple rotating assembly, with a short compressor driven by 
a single turbine stage, the whole being carried in two bearings 
It was revealed earlier this year that the low-pressure compressor 
of the B.E.25 turboprop is acrodynamically identical with the 
Orpheus compressor, but employs steel, instead of aluminium 
blading 
Bristols stress the low cost of the Orpheus, which is 
“concentration on weight saving and simplicity 
recourse to unconventional methods.’ It is stated that 
engine embodies those design features which experience ha 
to reflect regular ‘rhaul Ihe 
state that the unit can be completely stripped in a few hour 

Development of the Orpheus has been so 
wholly new standards The first engine ran on December 17th 
1954 Since that date, over 1,500 hours has logged, and 
five Orpheus are at present available Last week, the first flight 
engine was set up for running, and it will then be delivered to 
Follands for installation in the prototype Gnat, scheduled to fly in 
the summer. Other aircraft to Orpheus power are the 
Fiat G.91, Dassault Mystére 26 and Bréguet 1001 Taon 

The thrust type test was 3,285 Ib; higher 
have ind intensi development 
proceeding that, « the ba 
of this early rating, the Orpheus more powerful—weight 
weight—than any other 150-hr sted engine in the 
the figure is 4.4 lb-thrust per lb-weight The dry weight is thu 
calculated to be some 746 lb. The power: weight ratio, alread 
outstanding, may be cted to reach « 
levels later on It been unofficially 
simplified form of being cde 
Orpheus 

There seems no doubt whatever that the Orpheu 
i private venture, will prove to be the only engine 
filling some of the most important requirements of th 
years. Every aspect of the Orpheus emphasizes that 
described it recently, “the Golden Boy of the Bristol God 
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Dimensions of the Orpheus may not yet be given, but the development 
engine seen on its test-bed at Filton may be matched for scale against 
the Bristol engine division personnel looking at it. At the head of the 
page is a direct side-view, from which overall Orpheus proportions 
may be gathered. The neatness and simplicity are outstanding 
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R.A.P.A.’s Royal Chairman 
WHEN the Royal Air Forces Association 


holds its annual conference at Eastbourne 
this week-end H R H the Duke of 
Edinburgh will take the chair as the 
Association’s president. He is to arrive at 
Eastbourne by helicopter, landing on the 
Western Lawns at noon on Saturday. On 
Sunday morning he will attend a memorial 
Service and afterwards take the salute at 
a march-past. Delegates from all parts of 
the world will attend the conference, at 
which more than 700 R.A.F.A. branches 
ll be represented 


The Caravelle Flies 
PILOTED by Pierre Nadot, the S.E.210 
Caravelle twin-Avon transport, subject of 
detailed description in Flight of 
20th and 27th, was initially flown 
May 28th. It is re 
made two circuits of the 
of a trouble-free 22 


» very 
May 

from I yulouse on 
ported to have 
irport in the cours 
minutes in the air 


Dr. Newman Leaves A.W.A. 
ON Friday last Sir W. G. Armstrong 
Whitworth Aircraft, Ltd., announced that 
Dr. I w |. Newman, B.S Ph.D 
A.F.R.Ae.S., is relinquishing his position 
ef engineer of their armaments 
He leaves, they add, with the 
best wishes of the Company and of all his 


4) ! 


colleag 


Getting Down to it 
TALKED OF for 
fficial 
I ondon 


many 
level i 


years past, now 
Southern Region 
Airport Central is still 
many years from realization. Meanwhile 
Sabena Airlines and the Belgian Railways 
have started an underground “autorail” 
service—half-hourly non-stop—between 
their Brussels city terminal and Melsbrock 
It was inaugurated on May 16th by Kine 
Baudouin. Sabena already have an S-55 
helicopter link between city and airport 


on an 
spur to 


Adaptability 

AN AUSTRALIAN correspondent tells 
of a recent incident in the far north of 
Queensland which typifies the work of the 
Royal Flying Doctor Service. An Auster 
ambulance aircraft was called to fly 60 


PILOTLESS: Stored in underground magazines 
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left), Douglas Nike 


guided missiles are being acquired, at $25,000 apiece, for the protection 


of all 


major 


American cities and 


The Aviolanda AT-21 


centres 


target, seen in model form above, is referred to on page 759 


HERE ann THERE 


miles north from Cairns to a sick man’s 
home in the remote pionecring settlement 
of Bailey's Creck There is nothing re 
sembling an air strip at the Creck, so the 
pilot timed his arrival for low tide and 
put down on the narrow strip of beach 
settlement; the ambulance 
only a few yards to 


near the 
bearers had to wal 
the patient's home 
History to Repeat Itself 

IT is reported from Ottawa that a full-scale 
reproduction of a Blériot monoplane is to 
be used in an attempt to re-enact the chan 
nel flight on July 25th, the 46th anniver 
pioneer pilot's achievement 
[his machine, presumably, is the Blériot 
XI built by Mr. S. N 
Alberta, mentioned in Flight last year 


sary of the 


Classic Motor Cycle Races 
rHE famous T.T. motor 
ubout to take place in the Isle of Man 
the Clubmen’s race tomorrow 
the Junior T.T. on Monday, the 


HAMBLE-BOUND 


to Folland Aircraft for installation in the prototype Gnat 


idea of the size of the compact new unit 


Green, of Calgary, 


cycle races are 


June 4th, 
sidecar, 


250 c.c. and 125 c.c. events on Wednes 
day, and the Senior T.T. on Friday. Fully 
illustrated reports of these events will 
appear in the Motor Cycle Tourist Trophy 
Number of June 9th (for the first two 
events) and the 7.7. Report Number on 


June 16th 


Friendship Amendments 

SINCE the description of the Fokker F.27 
Friendship on pages 762-767 closed for 
press, the Fokker company have stated 
that the static and fatigue tests will now 
be performed on the second and fourth 
airframes respectively (and not vice versa, 
as stated in the article). The company 
have also disclosed details of their revised 
anti-icing installation: this will feature 
Delaney Gallay heat-exchangers for 
thermal anti-icing of the wing leading 
edge, and Napier electrical de-icing for the 
tailplane. As mentioned in the article, this 
scheme has been designed to meet the 
more stringent C.A.A. de-icing require- 
ments recently proposed 


The first flight engine in the new Bristol series, now ready for delivery 
This photograph gives a good 
More Orpheus news appears on the previous page 





AS IT WAS 


BRISTOL BULLDOGS armed many of the R.A.F.’s first-line fighter 
squadrons in the late twenties and early thirties, and were also 
supplied to the air forces of six other nations. The Bulldog, with its 
Jupiter engine, had the distinction of being the first of many famous 
aircraft of which both the airframe and power-plant were of Bristol 
design to go into large-scale production. Today the most significant 
all-Bristol product ts the Proteus turboprop-engined Britannia airliner 





ESSO PETROLEUM COMPANY LIMITED 
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Buewean 


This phenomenal progress in design and development is 
matched by the parallel success of Esso's research and 
development on fuels and lubricants capable of withstanding 
the increased speeds and altitudes of supersonic flying. The 
products of Esso's research, and the Company's vast re 
sources and technical experience are at the service of all 
who have fuel and lubricant problems on aircrafi of the 


present and of the future 


1 pays to consult 


ON ALL FUEL AND LUBRICATING PROBLEMS 
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A Blackburn-Turboméca Turmo 600 
undergoing endurance testing. The 
output gearbox is partially hidden 
by the sloping exhaust duct, and 
the dynamometer brake is off to 
the right (see drawing on p. 756 


BLACKBURN-TURBOMECA 


An Outstanding Range of Small Gas Turbines 


Ltd., decided that their ultimate aim must be to enter 
the field of gas turbine manufacture. Previously the 
company had established a world-wide reputation for small 
piston engines, having in 1934 taken over the business of 
Cirrus Engines, Ltd., the first unit of whose family had run 
in 1925 
Owing to Blackburn concentration upon small piston engines 
it was natural to turn to the consideration of small gas turbines 
By about 1950 the designs of M. Szydlowski, president of the 
Société Turboméca, of Bordes, France, were attracting consider 
able attention, and it was quite evident that they were more 
fully developed than any other engines of their class anywhere 
in the world. The British company eventually decided to pur 
chase a licence for the development, manufacture and sale of 
all units of the Turboméca range; the years of toil and trouble 
which must precede the introduction of any wholly new gas 
turbine were thus largely circumnavigated and, at a guess, Black 
burns may have saved at least three years by adopting an existing 
product 
The initial liaison with the Turboméca company was the 
responsibility of G/C. H. J. (“Willie”) Wilson, C.B.E., A.F.C., 
manager of the engine division, who joined the Yorkshire com- 
pany as sales manager (engines). By September, 1952, a Palouste 
air-compressor engine had been shipped to the Blackburn works 
at Brough, East Yorks, and the actual licence was signed the 
following month. The Palouste was running, in a former piston- 
engine cell, in November, 1952 
Ihe acceptance of a basic French design was, however, only 
the beginning of the British company’s work. The original Turbo- 


Aid, World War 2, Blackburn and General Aircraft, 


Left) A Palouste stripped on the bench 


méca gas turbines comprised units intended to produce propulsive 
thrust, shaft-power or compressed air. All the earliest French 
engines were turbojets, and these—alone of the range-——were 
almost “bread-and-butter” articles by the time Blackburn bought 
their licence. But any need for small! turbojets in Britain already 
promised to be met adequately by axial engines such as the Arm 
strong Siddeley Viper and Rolls-Royce Soar; for this reason, and 
on other grounds, it appeared to Blackburns that the overall 
future for Turboméca turbojets was likely to be less extensive 
than that for shaft-drive engines and air compressors 

This implied a considerable amount of work before production 
could start, and the company accordingly decided to establish a 
first-class design staff capable of extracting the utmost from the 
obviously sound basic French conception. As chief designer 
engines) Mr. F. R. Bell was secured; he had previously been in 
charge of research on the Rover gas-turbine car, and before that 
had specialized on axial compressors with Rolls-Royce. His 
assistant is Mr. W. B. Mathison; in charge of the development 
of Blackburn-Turboméca gas turbines, he was formerly a Cirrus 
Engine Division man and a product of the company’s apprentice 
ship scheme. These two engineers formed the core of the team 
which is now at full pressure on gas-turbine development 

By mid-1953 Blackburns were able to start a comprehensive 
programme of redesign, not only to “Anglicize” the engines but 
to effect a number of significant improvements Initially, of 
course, everything had to be converted to British dimensions, 
standards, tolerances and fits. Material specifications had to be 
selected, drawings prepared, Unified threads adopted and a com 
prehensive range of material suppliers and sub-contractors estab- 
lished. At the same time, detail redesign was undertaken along 
two main lines. First, the Blackburn engines had to meet Ministry 


In the foreground are a combustion chamber casing and air-bleed volute; on the 


right-hand side of the bench are the diffuser and combustion chamber liner, and the engineers are examining the rotating 


assembly and intake casting. (Right 


A Blackburn-Turboméca Palouste 500 on test at Brough 


The intake is on the left, 


the exhaust on the right and the air-bleed pipe leaves from the centre 





BLACKBURN-TURBOMECA ... 
of Supply requirements for reliability, safety and accessibility 
which did not apply to the French units. Second, one of the units 
which seemed to have a particularly wide field of applications 
the Turmo free-turbine shaft-drive engine—had originally 
been designed to power an armoured fighting vehicle, and its 
letail design had been done without paying particular attention 
to the weight (it was illustrated in this form on page 159 of our 
ssuce of February Sth, 1954 Accordingly, Blackburns examined 
engine, and effected considerable redesign to improve 
In particular, considerable weight reductions 
were made im the main casings and reduction gear 
While was being done, action was taken to redesign the 
scoessory arrangement at the front end of all the Turboméca 
engine ince it was clear that considerable revision of this nature 
would have to precede the introduction of Blackburn-built engines 
into operational service. The original French units employed a 
mple air entry direct to the cye of the centrifugal compressor 
shaft-drive Artouste, in which air was induced 
1 down-take behind the reduction gearbox No pro 
was made for upart from a starter—of the 
variety und tachometer drive For British 
omprehensive range of accessories was 
had to be capable of 
wh le 


the whol 
t for aircraft use 


except tor rh 


CESSsoOrTics 
ur cle irk 
ncorporation of a 
such accessories, moreover 


i sine Gua non 


rangement to suit the needs of various installations 
gh degree of accessibility 

was a wholly new front end The intake casting 
and the ducting was bifurcated right uy 
Between the ducts was 


turbine assembly 


h longer 
entry to the compressor 

extension to the compressor 
ng two lateral trains of spur gears at the extreme front of the 
tram of three gears above the intakes 
Each gear was so mounted that it 
} accessory mounted either in front of or behind the 
the four outer positions provided for eight 
while the gears above and below the 


here being one 
r tram below 


using: thu 
ory posilons, 
offered four possibk ituations for the fuel and 
puny This revised front end was the first complete redesign 
indertaken Blackburns, and it has amply proved it 
nstallations it is naturally desirable to mount acces 


worth 
rearward-lacing pads in order to save length (see 
accessories lie within the diameter of the 
t appeared in public, at the 1954 S.B.AA 
tem received criticism from 
onvinced that its efficiency would be very 
Brough company has established that the perform 
has in no way been adversely affected and that 
Its performance was 


engin 
show 
several gas-turbine 


he were 


if the engines 
the intake works well under all conditions 
further unmproved recently by the addition of a 
splitter panel in each duct, to improve flow around the inner wall 
as it Curves around to the entry to the impeller 

As pre mentioned, it is possible to modify the 
turbojet by the addition of a collector duct for the extraction of 
supply of the latter being, in this case, the sole 
purpose of the engine Such an engine must, incor 
nternal modifications, for the mass flow through the com 

than that through the turbine, the difference 
being equal to the amount 

tapped off for external con 

umption. In the Palouste, a 
standard-size compressor was 

matched with a turbine of re 
duced capacity, and in 

order to extract sufficient 
shaft power from the reduced 
uirflow 1 second turbine 
added downstream 


droop snooted” 


ously has 
compressed air 
however 
porate 
pressor s greater 


stage Wa 
of the original stage 

This two-stage turbine has 
characteristics associated with 
» full-pressure flow only 
two-thirds as great as 
that for which the original 
turbine was designed I rom 
this reduced-capacity turbine 
has been evolved a complete 


sbourt 


Performance curves for a 
Turmo 600 (provisional, at sea 
level, in 1.C.A.N. conditions 

A compressor-turbine iniet tem 
pereture deg K; 6. jet-pipe tem 
perature deg K; C. oir mess flow 
ib/sec; DO. tuel flow Ib/hr; £, stp 
et optimum power-turbine +p m 
Ff. optimum power-turbine ¢.p.m 
G specitic twel consumption in 

ib/hr/s tp 
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range of Blackburn-Turboméca gas turbines identical with the 
basic range except for detail redesign to operate with a mass flow 
reduced by about 35 per cent. The actual modifications at present 
omprise no more than slight alteration to the geometry of the 
compressor rotating guide vanes, to the throat area of the diffuser 
section to reduce the throughput, use of the smaller turbine and 
other very slight changes 

The reduced-flow engines are designated by the suffix “500” 
after the name of the engine, the standard units bearing the suffix 
“600."* The effect of reducing the throughput is to reduce the 
overall losses throughout the engine and slightly to increase the 
efficiencies of the compressor and combustion system. As a result 
the specific fuel consumptions of the 500-series engines are signi- 
ficantly better, although the specific weights are naturally higher. It 
follows that the reduced-flow engines will be more attractive in 
the industrial, marine and automotive fields, whereas for aircraft 
applications the 600-series units will, on balance, be preferred 

The Blackburn and General Aircraft Company have, therefore, 
established a comprehensive range of small gas turbines tailored 
to the requirements of a very wide range of applications. When 
studying the range as a whole it is of paramount importance to 
note that component-interchangeability between one type of 
engine and another has been carried to the limit 

The basic engine is the Palas 600 turbojet, comprising accessory 
section and intakes, compressor, combustion system, turbine and 
propelling nozzle. By replacing the propelling nozzle by an extra 
turbine stage, mechanically independent of the rest of the engine, 
driving a reduction gearbox, the Turmo free-turbine engine can 
be formed. Alternatively, by having two turbines stages on the 
haft as the compressor, and carrying the shaft-power for 
imilar reduction gearbox mounted on the front of the 
engine, the single-shaft Artouste can be obtained. Yet again, 
tarting from the Palas simple jet, the Palouste air compressor can 
be fabricated by the alterations already described. It is not very 
likely that many purchasers would ever actually wish to turn one 
type of engine into another of the range, but the possibilities 
inherent in the standardization of basic parts are enormous. Both 
in the manufacture and maintenance of Blackburn-Turboméca 
engines it has permitted financial savings to be made, reduced 
the need for a large inventory, cut down on tooling, saved time 
und increased the flexibility of the range as a whole 

[he remainder of this account is devoted principally to a 
description and analysis of each of the Brough-developed engines, 
together with notes upon the present state reached by each unit 

Palas As the basic turbojet from which the other engines 
have evolved it is appropriate to discuss this unit first, although 
it is by no means the most important Blackburn-Turboméca 
engine at present. It is employed, in the succeeding paragraphs, 
1s a basis upon which to write a broad description of the salient 
features of the Blackburn-Turboméca gas-producing section 

Starting at the front, the main intake casing is a casting in L.51 
light alloy. The largest single part of any Blackburn-Turboméca 
engine, this casting includes the radial front face of the compressor 
casing and the axial cover over the compressor diffuser section 
The latter portions are finished on a vertical borer, the intake 
interior being hand-fettled. It incorporates a pair of oil tanks, 
one outboard of each intake trunk, and an oil-level window is 
provided in the outer wall of each tank. The tanks are connected 
by a gallery, so that both can be filled from either side 

Around the circular periphery at the rear of this portion is a 
row of through-bolts, which attach the casting to the casing over 
the combustion chamber. This casing, which is fabricated from 
D.T.D. 171B stainless steel, forms the backbone of the engine 
and is, in turn, bolted to the ring-sections around the turbine 
Ihe latter are pressed from heavy-gauge stainless-steel sheet 

The combustion system was undoubtedly the most outstanding 
of the original conceptions of M. Szydlowski, and it differs 
markedly from that of any other gas turbine. As can be seen 
from the large drawing (the Turmo combustion system is the 
same as that for any other engine in the range) air from the 
compressor can take any of several paths upon entering the 
combustion chamber. Some passes through holes in the chamber 
liner; some flows over the forward face of the liner to cool the 
latter before being drawn off elsewhere; some enters the com- 
bustion zone via short tubes welded to the liner which impart to 
the air a strong radial inward flow; and the remainder passes 
around the chamber and flows inwards through the hollow tur- 
bine inlet guide vanes, from which it reaches the interior of a 
mushroom-like unit which surrounds the axis of the engine 
The last flow of air escapes from perforations over the front 
face of the mushroom and becomes primary air supporting 
combustion 

Fuel enters the engine along the hollow accessory-drive shaft 
It then passes down the axis of the rotating shaft and compressor, 


sare 
wards (0 a 


*Each basic type of Blackburn-Turboméca engine has a name (such 


as Turmo), different forms of the same engine bemg distinguished by a 
different range of “hundreds.” Series 500 and 600 are the middle 
figures of a range which may finally cover all powers between 100 and 
1,000 hp 
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The Homing Pigeon > f 4 


ON THE BEAM 


By flying downa beam pilots can come into an airfield 
they cannot see and could not possibly find. With this 
invaluable technique man has rediscovered a gift he 
may once —long ago—have had: one that manycrea- 
tures have in highly developed, highly efficient form. 


\ 
Butterflies cross seas and make safe landfalls; the 
Chinook salmon swims oceans and returns, 
infallibly, to the very pool of the very river in which 
he was born; a pair of finches divide their year, 
season after season, in a particular bush in an 


English garden and another in a North African 
orchard. Most astonishing of all, the homing 
pigeon can be taken in any direction, for any 
distance, and after a turn or two in the air will fly 
unhesitatingly straight for home. 
How does the pigeon do it? We do not know. We 
may never know. It is not sight, nor smell. If it is 
sense of direction, this must be developed to a 
degree of sensitive infallibility which puts it clear 
beyond human understanding. We can only say that 
like hundreds of kinds of migratory creatures 
the pigeon feels some mysterious, unmistakable 
pull towards home: that he senses some ‘‘ radio 
beam °’ that gives him his direction. 
Though we may never know the mechanics of the 
homing pigeon'’s ‘‘ beam’’, we imitate its effects. 
Landing under any but the best daylight conditions 
can be difficult indeed without this navigational aid 
we have copied from Nature. 
Pilots who come in to land on a beam or off it, have 
come to value, at all Britain's major airfields, the 
excellent and helpful service of the Shell and BP 
Aviation Service. 


SHELL and BP AVIATION SERVICE 


Shetl-Mex and B.P. Ltd., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom for the Shell, B.P. and Eagle Groups. 
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BLACKBURN-TURBOMECA... 


enters an assembly inside the large-diameter compressor-drive 
shaft and finally escapes through fine holes drilled around the 
latter. It is, in fact, flung from the latter by centrifugal force, 
and enters the combustion space in a finely atomized condition 
with both a tangential and radial motion. Combustion takes 
place with scarcely any axial movement, and the outward-flowing 
primary flame (which, it may be noted, is truly annular, and so 
differs from that in any other gas turbine yet flown) is cooled, 
diluted and turned back to the rear by the air flowing through 
the holes and tubes around the chamber liner. The products of 
combustion leave the chamber between the turbine inlet guide 
vanes, which are cooled by the primary air flowing through them 
The latter air is therefore turned through 360 deg between leaving 
the axial diffuser and entering the turbine 

In all British-made engines, the combustion system is fabri- 
cated from Nimonic 75 sheet, welded to close tolerances in the 
usual manner. The principal suppliers at present are Briggs 
Motor Bodies and Joseph Sankey, both of whom manufacture 
complete assemblies. The British combustion system is reckoned 
to have a rather better life than that of the original French 
assembly, largely owing to the use of the Nimonic sheet. Any 
normal distillate fuel can be employed, as noted later in the 
paragraph on the fuel and control system. 

As already stated, the turbine inlet guide vanes, or stator blades, 
are of hollow fabricated construction. The material is again 
Nimonic 75, Argon-arc-welded into pressed rings. 

The centrifugal compressor is a forging in D.T.D. 731 light 
alloy. It is profiled in a conventional manner, to incorporate 16 
radial vanes, the air passages being polished. In the French 
engines the whole compressor was of light alloy, but experience 
has led to the use of steel for the curved rotating guide vanes, 
or inducer vanes. These vanes are now profiled from a single 
piece of H-T steel by a cutter controlled by a master blade 
and pantograph. The complete impeller, with the steel vanes 
added, weighs 9 Ib and has a diameter of 10-12in 

The hollow compressor/turbine shaft is a steel forging 
machined to a wall thickness of 0.2in. It has overall dimensions 
of roughly 15in length and 3.6in outside diameter, and it is 
finished to close tolerances. The compressor is shrunk on at the 
forward end of the shaft, and the turbine is attached by a flange 
and 4in bolts (jin bolts were originally used, but the higher 
operating temperature which can be employed in the British 
engines—discussed below—caused out-of-balance forces with this 
bolt size). The rationalization of design carried out at Brough has 
also greatly reduced the number of parts in the main rotating 
assembly 

Blackburn-Turboméca engines make use of a wider range of 
high-temperature materials than are at present available in France 
In particular, it was decided early in the redesign of the British 
units to employ Nimonic 90 as the turbine material, and so raise 
the operating temperature limits by some 80 deg C. This has, 
in fact, been done, although some of the Brough-built turbines 
are otherwise facsimiles of the corresponding French units 

The turbine is made entirely from one disc of Nimonic 90, 
the blading being cut from the periphery. The forged disc is 
first turned and faced, using a neat cutting oil with added molyb- 
denum disulphide, and is then transferred to a horizontal miller 
where it is trepanned using barrel-type cutters. The work-piece 
is then profile milled in a universal miller, using an aluminium 
master representing a 120-deg segment of the finished turbine 
The cutters, which contain 5 per cent cobalt, are treated with 
moly-disulphide stoved-on, and neat cutting oil is used. The 
finished turbine is then dressed, after o.d. grinding and jig-boring 
of the holes for the drive bolts 

The whole rotating assembly is carried in two bearings, a ball 
thrust bearing at the front and a plain roller bearing at the rear 
The latter is carried in a cast-Mechanite bearing housing, held 
by three radial struts spaced at 120-deg intervals, these struts 
being steel tubes faired by Nimonic sheet wrapped to an approxi 
mately acrofoil section. Originally these strut fairings were some 
what fat, and it was decided to reduce their thickness/chord ratio 
by increasing their chord—and, therefore, the overall length of 
the engine—by four inches. This has now become standard on 
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Max. Output Dry Overall dimensions 
waht. 


Fuel (ib /hr) (ib) 








Length] Width| Height 


Free Air 





2.725 |b/sec in in in 
57.25 Ib/sq in 310 178 28 62 17.7 184 
Max. h.p. js-fc(ib/hr/h.p.) 

Turmo 600 450 1.04 
Artouste 600 475 on” 2778 #00 


Palouste $00 


281 46.12 | 17.1 21.0 
19.25 | 18.55 











Notes All che above engines have a compressor mass flow and pressure ratio of 
respectively, 7.19 ib/sec. and 4.12:1 All the shafe-tcurbine figures (Turmo and 
Artouste) assume the use of a two-stage reduction gear 


A typical Blackburn 
Turboméca front-end 
(Palouste or Turmo) 
Air, oil and fuel enter 
at the centre, between 
the intake ducts. All 
six forward-facing 
drive-pods are blanked 
off in this particular 
engine, the accessories 
being mounted on the 
rear faces 


The neat torch igniter 
consists of a fuel-, 
electricity- and tem 
perature-proof plastic 
block, out of which ex 
tends a fuel jet sur 
rounded by a pipe for 
induced air. Fuel is 
atomized against a 
target at the end, and 
a high-energy spark 
jumps the gap between 
the fuel-line and outer 
air tube 


all Blackburn-Turboméca engines, and it provides a slight 
improvement in performance, for a weight penalty of some 8 Ib 

Immediately behind the compressor raed is the compressor 
back-plate, machined from a single cast light-alloy dix The 
rough disc has a periphery which is profiled into a series of 
radial aerofoil sections which form the axial part of the diffuser 
section. The radial diffuser is a copper-brazed stainless-steel 
assembly. The hub of the back-plate incorporates a labyrinth 
seal, of which there are a total of four in the Palas and more in 
other units of the range 

As already described, there are no fuel burners in the accepted 
sense, fuel being sprayed from the hollow compressor shaft by 
centrifugal force. The flame does not, of course, touch the shaft; 
sustained combustion starts at a radial distance of about one 
inch. Fuel is fed to the central shaft by a Plessey single-stage 
gear pump, the output from which is governed by a Lucas control 
unit. The latter, which is simple and rugged enough to be used 
on Blackburn-Turboméca industrial units, can embody a quartz 
rod sensing unit which restricts the maximum jet-pipe tempera 
ture to below 700 deg C in tropical conditions—or, in shaft 
driving engines, when running under heavy load, to 650 deg C 

Throughout the running range the engine is controlled by a 
single power lever, the acceleration fuel flow being trimmed by 
an adjustable bleed to prevent the compressor from surging 
A governor maintains the idling speed at about 10,000 r.p.m 
and also controls the engine at the top end of the speed range 

The Palas, and other units of the Blackburn-Turbomeéca family, 
can be started either electrically (requiring about 200 amp at 
12 or 24 V, for a duration of 30 sec maximum) or through a 
hand-turning gear. If the latter is employed, the gear ratio is 
usually 1 : 80 and either one or two handles can be used. With 
hand-turning gear, the ignition can be effected by a magneto-type 
spark unit, thus dispensing with the need for batteries. Normally, 
however, a high-frequency high-energy spark is obtained from 
a unit taking about 5 amp. This spark lights up a torch igniter, 
which receives the initial delivery of fuel from the control system 
and the starting system automatically cuts out just before idling 
speed is reached 

The fuel and control system of all present engines of the range 
can be employed, without modification, for any distillate fuel, 
and operates up to an altitude of 10,000ft. Where the installation 
requires it, extra equipment can be added to increase the per 
missible altitude range 

Lubricating oil, not necessarily of the high-temperature syn 
thetic variety, is drawn from the two integrally cast tanks and 
circulated by a compact three-chamber gear pump. Of the three 
chambers, two are employed to scavenge oil from either end of the 
engine while the third feeds pressure oil to the main bearings 
and accessory gearbox Filters and strainers are incorporated 
in the oil system, but no separate cooler is required. The warm 
oil in the tanks assists in keeping the intake trunks free from ice 
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Accessories naturally depend upon the installation, but any 
Blackburn-Turboméca unit can carry four main units, such as a 
main and standby D.C generator, a tachometer and a starter 
lo save space axially, these would normally be mounted 
on the rear face of the drive additional units could 
then be accommodated on the front of the engine (as has, in fact, 
with the Palouste Originally all accessories were 
bolted on, but ease of removal and replacement of all such units 
has now been greatly improved by adopting ring clamps. These 
ure circumferential straps with a profile matching with tapered 
flanges on both the drive box and the appropriate accessory so 
that. when tightened by a tangential turnbuckle, the strap brings 
the accessory hard up to its mounting face 

The above features are common to all units in the Blackburn 
Turboméca range, and are therefore not mentioned in the suc 
paragraphs. As for the Palas itself, there is at present 
rement for this small turbojet except for one-off instal 
lations, such as the Somers-Kendall SK-1 racer. Mention should 
also be made of the Turboméca Marboré, an 800-1,000 Ib-thrust 
turboiet which is covered by the Blackburn licence agreement but 
which not found at Brough at all, as it is larger than any of the 
standard units in the Yorkshire firm's rationalized range. As the 
Marboré is the most important engine of 
Continental Motors Corporation 


motor 
boxes, and 


been done 


ceeding 


no requ 


169, however the 


Durbomeéca other heensee 


of Michigan 

The sole purpose of this engine is to supply com 
the normal maximum delivery being about 2.5 Ib/sec 
st a gauge pressure of about 42 lb/sq in. Compared with the 
basic Palas, the Palouste has an identical compressor handling air 
same rate; the P, air is, however, divided in the ratio 


Palouste 
pressed au 


ua 


FLIGHT 


The new twin test house ot Brough, showing a Turmo (left) and a 
Twin Turmo mounted for running. The intake and exhaust systems 
are noteworthy, as is the mounting of the Twin Turmo, the latter 
simulating the Whirlwind installation at 34 deg 51 min to the 
horizontal. Independent air-flow trunks enable readings to be 
taken for each unit of the Twin Turmo and recorded on the 
duplicated control panel 
The contro! panel for each cell incorporates the follow 
ing: gearbox and turbine oil temperature gouges; oi! 
fuel ond turbine pressures ond flow rates; jet-pipe 
temperoture; air temperotures within the engine; 
compressor, turbine and output ¢p.m.; and mercury 
moanometers giving static pressure, air-delivery pressure 
port end starboard combustion pressures, ond port and 
storboord vent pressures 


No. 3 cell (left) is fitted for single Palouste, Turmo or 
Artouste engines. For the Artouste, the broke is run 
along to the other end of the cell. For the Polouste, the 
aiw-bieed output is ducted via a 4in pipe to a calibration 
unit on top of No. 3 exhaust tunnel. in the for annexe 
are the ftuel-supply and calibration units (duplicated for 
coupled units). The near annexe will house a com 
pressed-cir supply, electrical switch-geor, rectifier and 
CO,» bottles for tire suppression. The latter purpose is 
also accomplished by temperature-controlied breaking 
links which discharge four CO, botties for each cell and 
alse close shutters over the intake ond exhaust tunnels 


25:4 


7, so that for every 100 Ib of air delivered by the compressor 
about 65 Ib is passed through the combustion system and turbines 
and 35 lb extracted for some other purpose (such as providing air 
for the up-drive of a helicopter rotor 


As already noted, the standard Palouste is the Palouste 500, 
in which a full-capacity 600-size compressor is driven by a pair 
of turbine stages running on the reduced 500-size airflow. No 
Palouste 600 has yet been made, for such an engine would intro- 
duce a new size of compressor larger than that now used on all 
Blackburn gas turbines 

Apart from the basic alterations (use of two turbine stages, 
revision of the compressor diffuser throat area and alteration to 
the turbine nozzle-vane angles) the gas-producing part of the 
Palouste differs little from standard. The fact that the combus 
tion system is required permanently to operate on a reduced flow 
is no great disadvantage and corresponds to a 600-series engine 
at part-power. Originally there was a degree of mal-distribution 
in the combustion system which has been overcome by adding a 
new part; thus, the Palouste chamber can be made to standard 
form and then have this extra piece added 

Alone among the original Turboméca units, the Palouste seemed 
to Blackburn's to be capable of almost immediate use in Britain 
It was a Palouste which was first run at Brough in September 
1952 (before the licence was. signed); the first wholly British 
engine was also a Palouste, and it first ran in January of this year 
Development of this engine is going ahead against a Ministry of 
Supply contract for use in the Fairey light A.O.P. helicopter 
Phis Dyinn-like aircraft employs a rotor driven by tip jets supplied 
with air from a single Palouste mounted horizontally in the rear 
part of the bubble-like fuselage 

As developed for the Fairey helicopter, the Palouste carries an 





3 June 1955 


unusually large number of accessories, some of which are mounted 
on the forward face of the drive boxes. For D.C. power genera 
tion a large generator is fitted, complete with cooling fan, and 
other equipment includes a starter, vacuum pump for blind 
flying instruments and an extra fuel pump to supply the up 
jets with fuel during the periods when this is required 

The first Palouste delivered to Fairey’s left Brough in Black 
burn and General’s Rapide during April. This engine is to be 
used for ground running and initial hovering trials; a Palouste 
cleared for free flight is now about ready and will be installed 
later in the Fairey prototype 4 150-hr rehearsal type test has 
been successfully undertaken and most of the effort is currently 
directed to raising the level of reliability of the engine. French 
Palouste versions ilready cleared for use on a 1,000-hr cycle, 
but these units run rather cooler than the British Palouste, and 
deliver less air 


are 


employed on ground trolleys to provide 
turbine starters. Although the only air 
revealed are American, such units are 


Paloustes can also be 
compressed air for au 
turbine starters far 


being developed in this country 


so 


Artouste. Basically, this is a single-shaft engine consisting 
of the basic gas producer with the rear bearing moved back to 
allow for a second turbine stage and with an added reduction gear 
mounted on the front, driven by the forward extension to the 
main rotor shaft This reduction gear can assume various forms, 
and it closely corresponds to that employed on the Turmo, 
described below. Owing to the presence of this reduction gear, 
the two main engine-air ducts are turned upwards through 90 deg, 
and join at a single rectangular-section intake pointing upwards 

Although the Artouste can be used as a turboprop—in which 
réle it has two reduction stages and corresponds to the French 
Marcadau—and for driving helicopter rotors, its most immediate 
British application is the provision of power for airborne auxiliary 
special version of the Artouste, a 

auxiliary power plant is being 


Ising a 
airborne 


sets 
type ol 


generation 
standard 
developed 

Turmo. This free-turbine engine the gas 
producer section with an additional, mechanically independent, 
turbine added downstream of the compressor turbine and geared 
down to a rear output shaft. As this engine was not originally 
designed for aircraft use it has been more extensively redesigned 
by Blackburn and General Aircraft than any other unit of the 
family; the work expended on the Turmo has also been influenced 
by the fact that it is considered probably to have the greatest 
immediate future of all this series of gas turbines 

As the cut-away drawing shows, the exhaust is taken away 
through an upward-sloping duct which becomes rectangular in 
section (12in x 44in) after passing around the central shroud over 
the gearbox. The drive from the free turbine may be direct (in 
which case the output shaft rotates clockwise, from the front of 
the engine, at from 26,430 to 36,000 r.p.m.), or it may have a 


consists of basic 


single reduction stage of helical gears (anti-clockwise, with 3 
or 5: 1) or two stages (clockwise, 6.46: 1,9:1, 10.76: lor 15:1 
or three stages (anti-clockwise 19.4: 1, 23.18:1 or 32.28: 1 
Thus, the overall output shaft speed can be chosen at any valuc 
between 819 and 7,200 r.p.m., in addition to higher speeds with 
a single 3:1 gear 

The output gears are housed in a cast light-alloy box which is 
carried by inverted saddle member around the lower rear 
part of the engine; there is no top attachment, owing to the 
presence of the exhaust duct. For this reason, the installation 
of the engine has to make provision for taking out the torque 
load on the reduction gearbox. The work-split between the two 
turbines is, of course, governed by the fact that the high-pressure 


a cast 


stage drives the compressor 

The developed Turmo is now embarked upon incremental run 
ning at Brough, and the shaftpower extracted 1s gradually being 
raised to the design full-power figure Ihe Turmo 600 is the 
standard aircraft unit, although a 500-series engine is expected to 
find a market in the industrial field, and a rugged, easily 
controlled Turmo 500 is being developed 

One of the obvious applications for the Turmo is helicopter 
propulsion. Design studies showed that two Turmo 600s would 
make possible significant improvements to the Westland Whirl 
S.55 design), and design studies initiated for 
1 pair of Turmos with separate reduction gearboxes. It was 
found, however, that by coupling the two power sections to a 
common final drive, something like 350 Ib in power unit weight 
could be saved, and difficulties in the design of the gearing and 
sircraft installation would also be cased. So the Twin Turmo was 
born 

This is a wholly British development 
of Turmo 600 power sections side-by-side, com 
mon gearbox casing and both driving a single output shaft The 
exhaust trunks are turned outwards, to discharge on cither side 
of the engine. Each engine has its own lubrication system and 
each drives a full range of accessories. Furthermore, the transfer 
box and reduction gear is so arranged that, if one engine is shut 
down, the other can continue to deliver power, with the drive to 
the other unit free-wheeling 

This gives the Whirlwind twin-engine reliability. Calculations 
indicate that the Twin-Turmo Whirlwind will be able to fly at full 
load on one-half of its power in temperate conditions, and will 
even climb slowly. At full power, of course, it will enjoy a 
greatly enhanced performance rhe development of the Twin 
l'urmo is going ahead rapidly, and the first unit should run shortly 

A Twin Turmo is shown in our impression of the new gas 
turbine test house now in operation at Brough. It is a require 
ment for helicopter power units to be capable of operation at the 
optimum installation angle for the airframe, and the Twin Turmo 
bed is equipped with a universal dynamometer brake for running 
at the correct engine angle. In the Whirlwind, the Twin Turmo 
will be installed at an inclination of about 35 deg 


wide 


wind basx were 


nd it 
connected by a 


comprises a pair 


Shown for the first time, the Blackburn-developed Turmo 600 is likely to become a very important engine, particularly in the helicopter field 
Recent modifications include 


pipe; 8, the new oil-tonk 
stepped labyrinth, and 
6in; E, redesigned torch 


A, an oil-temperoture bulb replacing a former oil 
C, redesigned cooling fan integral with the shoft 
bearing-housing support lengthened from 2in to 


increased 
igniter 


return, the filter being transferred to the filler 
bearing housing also being lengthened ‘4in; D 
re-routed piping and rubber O-ring sealed unions 


bolonce pipe and scavenge 
cooling airflow, the 


(see sketch, p. 755 f 





FLIGHT, 3 June 1955 


CORRESPONDENCE 


The Editor of “Plight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Westland Recollections 
Wie ST it was difficult to imagine any advance on the “Bristol” 
issue of Flight some time since [February 16th, 1950], in 

my opinion the “Westland” issue is a better one 

The only drawback I can find is the lack of project data, which 
possibly originates in a ruling by the company concerned; and the 
lack of serial numbers 

The following notes may be of some interest 

1) Contemporary sources also give the name Wizard to the 
F20/27 but this does not seem to be official 

2) The Pterodactyl series are rather enigmatic, due mainly to 
the fact that not ali of Capt. Hill’s designs were also those of 
Westland. However, there seems to be ground for projects 2 
und 3 and, in publications of the time, an alternative to the Ptero- 
dacty!l is shown as an escort pusher fighter with the gunner in 
front; together with (K 2770), the standard type. After or shortly 
before Capt. Hill lett Westlands a tender to A.M. specification 
R1/33 was submitted. It was Pterodactyl 7 and was a large G.R 
sponson flying-boat of the Lerwick/ Sunderland class, but tailless 
of course 

4) The Lysander is mentioned with reverence by all who flew 
it. Its particular merits were seldom so well used as in the 
‘Agent Dropper,” properly designated Lysander S.C.W. (Special 
Contract Westland) of which about twelve were converted in 
1941-42 by Fieldings. Its all-up weight was of the order of 
10,000 Ib, and it formed the equipment of No. 161 Squadron, 
with V, T and & serials. Up to six passengers could be carried, 
and the duration was phenomenal. For instance, on the night 
of March 19th, 1943, machine F for Freddie took one agent on 
un unyuccessful trip to France, the duration of which was 8 hr 
10 mia; and, on February 19th of the same year, “Fred” also took 
one out and brought two back on a successful trip of 7 hr 40 min 

Even in 1947, in the early stages of the Isracl-Egyptian war, 
Lysanders were engaged in border patrols in the Sinai (saw one 
myself); and in Canada six old Mark 2s were converted to crop 
spraying with an all-up weight of 10,500 Ib and an incredible 
swath-width of 175ft per track 

The Lysander Delanne tandem wing was a conversion of the 
prototype P.8 (P6127) to be type P.12 P for Petter, incidentally 
It was, it seems, fitted for a while with a centre fin, used to gather 
data for a monoplane fighter bomber similar to the Miles F.A.A 
Libellula 

4) Westland also tendered a most interesting design to S 24/37, 
designated P.11. It was not built, although the Fairey Barracuda 
ind Supermarine 322 were 
in continuation of the lightplane tradition a tender 
from Commonwealth firms——was submitted to 
Percivals and called the 
is quite another 


Finally 

one of cleven 

116/48 which was eventually won by 

Provost The history of these eleven tenders 
story, however 


Higham Ferrers, Northants ARCHANGEI 


i your issue for May 13th a correspondent referred to the fact 
that he had not so long ago seen a Pterodactyl hanging from 
the roof of a Farnborough hangar. I[ saw this particular machine 
myself in 1948 and am of the opinion that it is in fact the first 
Prerodacty! which was built by Capt. Hill prior to his joining the 
Westland ¢ ompany 


REALISM 


IN MINIATURE: A 


I recall the following brief details of the machine, which may 
be of some interest. The fuselage was triangular in section and 
apparently a single-seater. Unlike the later Pterodactyls, an ortho- 
dox undercarriage was fitted, the tailwheel being at the extreme end 
of the short fuselage under the aft-mounted engine. Midway 
beneath each wing was a small triangular-shaped vertical surface. 
Ihe serial number was ]8067 

Doncaster, Yorks ]. E. Howarrn. 


Jet Pioneers—A Reaction 


READ with interest the comments under the heading “Jet 

Pioneers” in Flight of May 6th. 

here is in existence in this country an organization formed in 
1945 and made up of the original Whittle team who were employed 
by Power Jets, Ltd., up to the spring of 1945. They are known as 
“The Reactionaries,” a name chosen for its jet implications, and 
meet regularly at an annual dinner held on the nearest Saturday 
to April 12th, the anniversary of the first engine run 

The dinners were pote’ held at Lutterworth, but recently 
they have taken place at Farnborough, Hants, the present location 
of Power Jets (R. and D.), Ltd 

Ihe total membership is just under 100 and although our 
members are now spread all over the world, our annual gathering 
is always well supported. A newsletter is prepared cach year 
giving the present activities of the members and is circulated to 
keep our distant members in touch. 

A limited number of guests are invited to attend the dinner, 
their names being proposed by any member 

I am afraid that we have not yet risen to the heights of our 
American counterparts in unveiling plaques from 30,000ft, but 
I can assure you that a good time is had by all at our reunions and 
that we are still very much a live organization 

Farnborough, Hants A. SIMONS, 

Hon. Secretary, The Reactionaries. 


IN BRIEF 


“Granny,” who provides her address but omits to give her 
name, has apparently been having an argument with her grand- 
son about the first Atlantic flights. To settle the controversy: 
First crossing (by stages via the Azores and Lisbon), Lt-Cdr. Read 
and crew, Curtiss NC-4 flying-boat, May 1919 (west-east). First 
non-stop crossing (W-E), Alcock and Brown, Vickers Vimy, June 
1919. First solo crossing (W-E), Lindbergh, Ryan monoplane, May 
1927. It was probably the last-named that “Granny” remembers 
having seen land at Croydon—he continued from Paris, where his 
Atlantic flight ended 


In contrast to “Granny,” a Berlin reader—Herr Hermann 
Hirsing—gives his name but no address. He writes enquiring 
about the possibilities of finding a firm that would make him a 
miniature (12ft long) airship envelope of goldbeaters’ skin, a 
material once commonly used by manufacturers of lighter-than-air 
craft. He encloses a sample from an envelope made for him many 
years ago by the Zeppelin company. If he will provide his 
address, we can give him the name of a London firm that can 
supply the material. Meanwhile, any others in a position to assist 
may care to make the fact known 


PULSE-JET-POWERED SABRE 


Though we seldom pub- 
lish photographs of 
models, we make an ex- 
ception of this remark. 
able F-86F, the work of 
Mr. P. Donavour-Hickie 
—oaided, as he says, by 
“Flight” data. Mild steel 
(22 s.w.g.), aluminium, 
plywood, balsa and 
Fibreglass are among the 
materials A Dynajet 
(4.5 Ib static thrust) pro- 
vides the power. Wing 
span is 37 in and weight 
just under 6 Ib. 
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AIRCRAFT INTELLIGENCE 


U.S.A. 


Boeing 707. Metal-bonded sandwich 
panels, with a metal honeycomb in the 
centre crushed around the edges by «a 
Hydro-press, are used in the flaps, inboard 
ailerons and -edges of this American 

ing to Aviation Week, 
a ~~ EL ~ A 
ing honeycomb by means of an electrode. 


Convair F-102A. It is reported that the 
performance of this all-weather intercepter 
will trey A benefit from the extra thrust 

the new Pratt and Whitney 
oT Ps. type of J57 delivers no less 
than 17,200 Ib thrust when the afterburner 
is brought in, an increase of 1,200 Ib over 
the engines at present fitted. Later pro- 
duction models of the F-102 are to be 
powered by Pratt and Whitney's forth- 
coming J75 turbojet, in place of the 
Wright J67 originally selected. 


Boeing B-47 Stratojet. Government Air- 
craft Plant Six, at Marietta, Georgia, which 


\ 


l= 


is at present building B-47Es under Lock- 
heed management, is to manufacture 15 
B-47s specially equipped with the MA-2 
radar bombing system developed for the 
ing B-52 -range bomber. Desig- 
nated YB-47], this Stratojet variant will be 
employed by Strategic Air Command as a 
crew-trainer, in order to have fully- or 
ly-trained crews ready for the 

528s 1 as the latter are delivered. 


Netherlands 


Aviolanda AT-21. At their works in 
Papendrecht, the Dutch Aviolanda Com- 
pany (who also help to make Hunters) have 
designed and built an electronically con- 
trolled target with this designation. The 
AT-21 is built largely of plastics, the nose 
being of sandwich construction. Power is 
provided by a SNECMA-Aviolanda pulse- 
jet delivering between 100 and 190 Ib 
thrust. The AT-21 has a span of 13ft, a 
length of almost 20ft and a weight of 660 Ib. 
A special hit-recorder is carried and two 
parachutes are employed in landing. 
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The F.F.A. P-16 
attack prototype, 
powered by an Arm- 


(on in-flight view 
wos published in our 
May 23rd = issue). 
Points of interest ore 
the almost-flush in- 
tokes, the very thin 
shorp - edged wing, 
with large ploin flops 
and drooping ailer- 
ons, the twin 30mm 
Ocrlikon 302RK guns 
and the six wheels. 


France 

S.E. Vampire with Thrust Reversal. 
Three years ago the S.N.E.C.M.A. com- 
pany demonstrated their Vampire equipped 
with a reverse-thrust device of their own 
design and manufacture. It is known 
that retraction of the characteristic rings 
has been successfully tested, and that an 
Atar turbojet has been fitted with the 
device. 


S.N.C.A.N. N.C.856. Of 112 N.C. 856 
A.O.P. machines ordered from S.N.C.A.N. 
at Bourges, 90 had been delivered by the 
beginning of June. One float-equipped 
model, the N.C.856H, was handed over 
last month to Prince Rainier, of Monaco, 
for his personal use 

Czechoslovakia 

Caech-built Helicopter. The prototype of 
a two-seater helicopter has been con- 
structed by the Czechoslovak industry, and 
quantity production will begin shortly. The 
qualities of this machine are said to be 
“well up to world standard,” and the type 
will be suitable for training and general 
purposes 


S.M.CAS.E. 110 CARAVELLE 


(Twe Rolls-Royce Avon 529) 
Span 
Length 


112he én 
103fe 4in 
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ILSY 5 


1./. Display 
and a Sopwith Pup 


OT only by reason of the fact that a 
Sopwith Pup and a Hawker Hunter 


appeared on the same flying pro 





Golden fF Hunters, Sabres 


gramme was the fifth International Au Show 


’ ; at Ypenburg last Monday an exceptional 
iffair. The scope of the display was extra 






it featured the combined 
nations, the cream of the 
teams, and a 
selection of aimcraft 

bright blue sky 


ordinarily wide, for 
efforts of 


formation 






seven 





most repre 
For most of 
formed the 


world’s 
eTitative 
the afternoon a 
backdrop and a hot sun quictly baked the 
pectators—all 150,000 of them-—tranged 
alongside Ypenburg’s proud new 2,700-yard 
runway 

Organized by the Royal Netherlands Acro 
Club in collaboration with the Royal Nether 
lands Air Force, the display—officially desig 
nated de Vufde Internationale Luchtvaart shou 
Ypenburg—tormed also the “Golden F.A.!I 
Aur Display” marking the 50th anniversary of 
the Fédération. Captain K.J.G. Bartlett, pres: 



















dem of the F.A.1., declared the show open 
following the arrival of Queen Juliana and 
Prince Bernhard (in a DC-3 flown by Lt-Col 





und a welcoming address 


K_.N.V.v.I the Royal 


Crerben Sonderman 
@ by the chairman of 


















Netherlands Acro Club. A stream of light 
urcraft, variously flown by Dutch private pilots, flying-schoo 
tructors and the U.S. Army, then swept in to spray the runway 
vith Mower 
Meteors of the Royal Netherlands Air Force and U.S.A.1 
86D Sabres then combined in an opening fly-past, forming t 
etter VY A.l and the figures “SO” against the blue sky. There 
ollowed formation acrobatics by three R.N.A.F. CGrrunau Baby 
glider und then Ranald Porteous demonstrated the Auster 
,0.P.9. Various other demonstrations followed, but a noteworthy 
robat item was a brilliant effort in a Ligne! 44 t Lo 
( lément the flying Burgomaster of Adainvill one of the 
" t crazy flying demonstrations we have ever seen, it included 





head 





~ run with the pilot waving his arms above his 







After a fly-past by 50 assorted aircraft of the R.N.A.F. and the 
toval Na two groups of four Sea Hawks. of Nos. 800 and 80 
»guadror xecuted formation aerobatics, and three Fairey 
Ga nade a straight run-over. Yet all this was, so to speak 





THE 








second round of this 
weather was perfect 


I Yeadon last Monday the 
National Air Races was flown. The 
he crowd large, and the races in many as cxciting 


scason 5 





Cases 









ss one could wish. In fact everything (at least from the Whitsun 
de spectators’ point of view) went off with hardly a hitch. The 
ntrollers had a less carefree time, but their efforts, under the 
perviss und chairmanship of Air Chief Marshal Sir Philip 
Joubert, were well directed and supported by an impressive galaxy 











Arn hire Servi und police radio-networks 

The races themselves were interspersed among display iten 

tt der: the Groodyear Trophy race for Geminis; the Nortor 
Csriffitt Trophy race for Tiger Moths; the S.B.A.C. Cup ra 
for the faster aircraft; the Air League Cup race for Pro-ctors; th 
Ken lrophy race for the medium-speed types; and th 
(or nor Cup race for the s'owest of all 

1} sfternoon's programme opened with some polished acro 
The tinish of the Goodyear Trophy race, with P. Blamire holding off 





» margin of a second 
Flight 


Nat Somers to win by 





photograpt 






















Another of the National 


















“Flight” photographs 
Above) Over the heads of the vast crowd: “Bill” Pegg demonstrates 
the Britannia. (Left) The new USAF. “Skyblozers” are now using 
F .86Ds for their brilliant aerobatics; they are from the 12th Ai Force 


only an introduction. There were no fewer than 36 separate items 
in the programme, so here it is possible to refer only to high 
spots; we hope to give further illustrations and information next 
week 

A dog-fight between a Sopwith Pup flown by W/C. R. I 
Martin, Gloster chief test pilot, and a Bristol Fighter (Lt-Cdr 
W. Stuart of the A. and A.E.E.), both from the Shuttleworth 
Collection, was punctuated by a treble supersonic bang; th« 
wiginator, it transpired, was Fokker chief test pilot Sonderman 
in a Hunter, who then made a low pass. Later, Sonderman 
gave a spirited display of acrobatics in a Fokker S.14 jet trainer 
performed in company with another of the same type 

No. 43 Sqn., R.A.F., put up the expected brilliant display u 
their Hunters, changing formation during loops and other 
marcruvres; the pilots were S/L. R. Lelong (leader), Sgt. T. I 
Lampitt and Sgt. N. Lamb. Some fine individual Hunter aero 
batics were also contributed by F/L. A. F. Jenkins of No. 222 Sqn 

lied-together acrobatics were performed by three R.N.A.!} 
Harvards; and another, just-as-tight, formation—though not tied 
together—-was by the U.S.A.F. “Skyblazers.” who are 
mounted on F-86D Sabres. Like the Hunters, they demonstrated 
formation changes in loops and climbs. Stull more formatior 
serobatics were contributed by four Italian Air Force Thunderjet: 

seventeen women were among the 54 parachutists, most of 


now 


whom jumped from Dakotas, variously with free and static-lin 
parachute A Frenchman, Michel Prik, made a 45-sec delayed 
drop. Second A.T.A.F. contributed a fly-past by four Canberras 
No. 266 (“Rhodesia”) Sqn., R.A.F., staged formation aerobatics 
in ther Venoms; and three Orenda Sabres of No. 4 Fighter 
Wing, R.CLA.F., dived supersonically. Among individual civi 
urcraft were the Bristol Britannia—an excellent Farnborough 


tyle demonstration by “Bill” Pegg—and a Heron(Pat Fillinghan 


Ihe tamous Major Charles E. Yeager gave a high-speed 
demonstration in an F-86D, and soon afterwards the whok 
brillant affair ended with three treble supersonic bangs—mad« 


anonymously—and a massed fly-past 





SECOND ROUND 


Air Races Series 








batics by four Meteor 8s from No. 608 Sqn., R.Aux.A.F.; then 
minds were turned to competitive affairs as three Geminis 
one go'den, and flown by P. Blamire; one silver and black, flown 


by Fred Dunkerley; and the third pale blue, and flown by Nat 


Somers, prepared to do battle. [o make the handicapper 
dream come true and reach the finishing line together the last 
two had to make up | min 41 sec and 2 min 1! sec handicay 
respectively. But the dream was not to be, and Blamuire held 


his scratch lead to the end. The real battle developed betweer 
Dunkerley and Somers, with the first fighting gallantly to shake 
off the ruthless and skilful pursuit of the second. Just as Somer: 
overtook his man, however, Dunkeriey’s aircraft blew a cylinder 


head and forced him to retire 

Iaere followed a pause for gentler sport, with “Tim” Wood 
throwing the Blackburn B.2 round the sunny sky. In the hands 
of the master of Beverleys this machine is still as agile as any of 
ts erstwhile companions. As the B.2 landed, the announcer drew 


the crowd's attention to a red and cream Slingsby Sky high over 


head, just casting off from a Tiger Moth. And attention was 
well and truly held as the Sky's wing flexed to a series of 
perfect loops and stall turns, under the direction of Gerard Smit! 
f Rolls-Royce 

Back to business once more with the Norton Griffiths Trophy 
vce, and five Tiger Moths got away to a massed start that would 
ive been the envy of an acrobatic team. The last two had, in 
ct, a three-second handicap, but even vicious slipstream effect 
iudin't prevent em trying to overcome their lag straight away 
Basil Maile. on f the last, actually forged straight into first 

















1955 7ol 


Tune 


place, held his lead, and won at 104 m.p.h., followed by J. H 
Denyer and Beverley Snook The Hon. Peter Vanneck, his 
machine loaded down (so he said) with splendid coats of glossy 
black paint, fought for and held fourth place, flying very low 
J. M. Donald took the high-level road, out could not get the 
necessary speed from his final dive to the finishing line to make 
up a very slight lag. 

The next six minutes were to have been given to the U.S.A.F 
Thunderjet team, but having arrived overhead 27 minutes carly 
they were short of fuel by the time their turn came and they 
departed for their next port of call, Sherburn-in-Elmet, without 
showing themselves through the heat-haze. The next two items, 
however, more than made up for their absence. First a Training 
Command Provost, flown by Master Pilot R. Drown, was 
thoroughly wrung out—in a full-blooded tail-slide, for instance, 
followed by a hammer stall and aileron turn 

Then, making its first appearance in England, came the Sipa 200, 
which had been flown over by Alain Hisler, an instructor at 
St. Yan. The little Venom-like machine roared backwards and 
forwards over the runway, piloted through a series of most de 
lightful aerobatics at extremely low level. The final masterpiece 
was a flawless cight-point hesitation roll at a hundred feet 

The fast brigade—Marler’s Falcon Six, Ron Paine’s Hawk 
Speed Six, Dunkerley'’s Sparrowjet and his Mew Gull (flown by 
P. Clifford in that order, next got ready for the most high 
powered race of the afternoon. The Sparrowjet was racing for 
the first tume, and Dunkerley made good use of 660 Ib thrust to 
beat the Mew Gull. But this time the handicap, and not the 
engines, deprived him of victory, and in an exciting finish Ron 
Paine came in first, with Marler, Dunkerley and Clifford, in that 
order, seemingly at fifty-yard intervals behind him 

The most exciting part of the Air League Cup race for Proctors 
was the start. The first off, Barker's rome 3, ground-looped 
scross the starting line and zig-zagged off down the runway 
lr’. G. Knox's black machine, close behind, developed violent tail 
wheel shimmy, slowed down and badly baulked V. Edwards, who 
was going off with him. But no harm was done and they finished 
n their starting order, but with Noel Husbands’ Proctor 1, stil! 
plagued with a recalcitrant C.S.U., well behind 

In the interval between this and the Kemsley Trophy race a 
Canberra B.2 made some slow and fast runs. The crowd gasped 
when F/L. D. Rhodes, from C.F.E., brought his Hunter, with 
1 great crack of sound, across the field. He returned, “everything 
lown” at a mere 150 kt or so and then showed some tght turns 
with flap down. His most impressive effort was unfortunately lost 
to view of most: he finished with six upward rolls 

In the Kemsley Challenge race, with David Ogilvy in the 
Comper Swift, D. W. Phillips, a newcomer in a Hawk Major, 
Wheatley in his Globe Swift, “Johnny” Johnston in a Hawk 
I'rainer and Nat Somers in his Chipmunk, the Hawk Major 
dropped steadily back to last place. The Comper on the other 
hand very nearly made it, and ploughed valiantly on from a scratch 
tart in splendid isolation from the rest. But Nat Somers forced 
on, with 46 seconds handicap, and wrested the lead from the 
(Comper a bare quarter mile from the finish 

Close on the Kemsley followed the Grosvenor Challenge Cup 
ra with three Autocrats, a Taylorcraft, Jimmy Edwards’ Aiglet 
und the Chilton, managed by |. Appleyard. It was Ciregory in 
l'aylorcraft (second away) who won, with J. Grummett and 

Morgan in Autocrats close on his tail. D. Westoby in the 


THE W.J.A.C. 


| N some ways a counterpart of the A.T.C., though enjoying only 


the 


j. I 
at 


nominal Government support, the Women’s Jumor Air Corps 
in organization for girls of between 14 and 20 years of age 
with units throughout the country. Its stated aims include the 
inculcation of “an intelligent air-mindedness”, in pursuit of 
which it offers, among other things, the award of two or three 
flying scholarships a year and the opportunity of an occasional 
flight in G-AITYO Grey Dove, the Corps’ Fairchild Argus 
At White Waltham airficld on Whit-Monday, in_ perfect 
weather, the Corps held its third annual rally and flying display 
The rail strike prevented some of the more distantly situated 
idets from attending, but did not preclude a record crowd 
The flying display was a modest affair, without pretension to 
major spectacle, but there were some entertaining interludes at 
unexpected moments—the more unexpected because the public 
xddress system, carly in the afternoon, also went on strike 
After a fly-past by W.J.A.C. scholarship winners in a variety 
of light aircraft, and a march-past of cadets at which Lady Slessor, 
W.J.A.C. vice-president, took the salute, there were various light 
uircraft and glider competitions and demonstrations, the latter 
ncluding Prefect acrobatics, with some nice tight loops, by P/O 
Mickie” Gilbert, W.R.A.F.V.R. John Crewdson demonstrated 
the Agusta-Bell 47D helicopter, and later did a roaring trade in 
yy-rides at £1 a head 


Four Meteors of No. 500 (County of Kent) Sqn., R.Aux.A.] 
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Above, Ron Paine gets 
away in his Hawk Speed 
Six in the S BAC. Cup, 
which he won from 
Geoffrey Marler. On the 
right is the Salmson 
engined Storch used by the 
French parachutist, Léo 
Valentin 


Flight’ photograph 


\igiet had had | min 12 sec handicap and followed the first 
bunch home into fourth place 

Ihe final event was to have been the descent, with wings, from 
9,000ft, of the French parachutist Léo Valentin. Owing to 
trouble with his wings his turn had been postponed till the last, 
und not until just before the final race did his Storch take off 
For some thirty minutes it climbed infinitely slowly. At one time 
it was actually losing height, and finally it gave up the struggle 
and started back for the field, not without a sigh of relief from 
some of those present 


RESULTS 

S.B.A.C. Cup.—-i, R. R. Paine (Hawk Speed Six), 177 m.p.h., 28 
points; 2, G. Marler (Palcon Six), 158.4 m.p.h., 26; 3, FP. Dunkerley 
Sparrowjet), 193.5 m.p.h., /2; P. Clifford (entrant, Dunkerley) (Mew 
Gull), 195 m.p.h., 23 

Geedyear Trophy (Geminis)..-1, P. Blamire, 118 mph, 29 pts 
2, J. N. Somers, 166.5 m.p.h., 26; F. Dunkerley retired in last lap, /3 

Neorton-Griffitths Trophy (Tigers).!, 8B. Maile (entrant, N. Jones 
104 m.p.h., 34 pts.; 2, J. H. Denyer, 103.5 mph, 33; 3, B. J 
Snook (entrant, N. Jones), 101.5 m.p.h., 24; 4, The Hon. P. Vanneck 
100.5 m.p.h., 15; 5, J. M. Donald, 100.5 m.p.h., 16 

Air League Cup (Proctors)..-1, B. Barker (entrant, E 
136.5 m.p.h., 17 ptes.; 2, T. G. Kno, 136.5 mph, 37; 3, V 
entrants, Recks and Hugh), 134 m.p.h., 12; 4, EB. Noel 
131 m.p.h., 22 

Kemsley Trophy and Grosvenor Cup. 
at ume of going to press 


Crabtree), 
Fdwards 
Husbands 


No official results available 


WHITE WALTHAM 


led by F/L. Scrimgeour, made several passes in various impex 
cable formations, though departing (as is inevitable in jct-aircraft 
ur drill”) for extensive circuits of the surrounding countryside 
between cach; Territorials and National Servicemen of the 11th 
Parachute Bttn., T.A., hurtled earthward from a paratroop train 
ing balloon, a white or a khaki canopy blossoming above cach at 
the dictation of a static line; R.A.F. Police dogs from No. 3 
P.D. Training Sqn., Netheravon, obviously delighted the crowd 
und F/L. R. M. Williams, from Home Command Gliding In 
structors’ School, Detling, appeared in an aero-towed primary 
glider of the most rudimentary kind—which, having been cast off 
he conducted ecarthward in a sinister-looking succession of «ta'ls 
London University Air Sqn. (S/L. Urwin and F/Ls. Haward 
Garwood and Smith) Chipmunks contributed zestful aerobatics 
as did a single Chipmunk from Home Command Examining 
Unit; the Vintage Aeroplane Club were represented by Ron Gill 
man (Avro Cadet), Denis Sweeting Spartan Arrow) and Capt 
Watson (Tiger Moth); and Jock Millet, David Gurney and 
Ronald Mays with a Piper Cub and a Tipsy put on a really 
amusing “cops and robbers” act. Finally, a relay race between the 
Women Pilots’ Association (Lettice Curtis, Tipsy; Joan Hughes 
ind Mickie Gilbert, Tigers) and the Fairey Club (Toms and 
McDougall, Tigers; Gurney, Tipsy) was won by the former 
Thereafter the W.J.A.C. cadets had their joy-rides in the Argus 
th Miss Freydis Leaf, the display’s organizer, at the controls 
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been expended on 
Alter living for 
written pronouncement 


An order of importance 
landing performance 


taflf of the Dutch Fokker company chose the middk 


Market research 


specification was added the 


} modern piston engine 
end-product of the 
ompany's work on this project over the 
visited Schiphol 


concerned entirely with the 


period of our visit the 


st in the Frendshiy 


ill who designed 


Development 


sabin pressurization was required, yet the 


s high-wing layout 


also in keeping with the Fokker tradition shown in 
P.VII/3m Friendship of 1928 


1, together with a high-efficiency compound flap 
Friendship were 


FLIGHT 


FOKKER F.27 






Holland's Up-and-coming Feedliner 


which began in May 1951 at the National Acronautical Laboratory 
in Amsterdam 

fhe original pressure-cabin design was of circular cross-« 
thon for most of its length Ihe incorporation of longitudina 
beams beneath the floor to strengthen the fuselage im case of 
wheels-up landing produced a slight weight penalty, however 
ind this was overcome by increasing the radius of the cro 
ectional arc below the floor, .c., decreasing the depth of the 
under -floor portion 

It was decided to use Redux metal bonding to as great a 
extent as possible, on flat and single-curvature sections, in order 
to save weight and labour. ‘The two main applications were (1 
in the laminated spar booms and wing skins, and (2) m the mors 
onventional stringer/skin bonding on fuselage, wings, and tail 


il 


Design and Construction 


The F.27 Friendship is a high-wing all-metal monoplar 
employing stressed-skin structures and metal bonding to a marked 
extent Phe production version will be powered by two Rolls 
Royce Dart 511 engines and will have 12ft-diameter Roto! 
urscrews; the prototype has Dart 507s and normal Viscount-typ« 
10ft airscrew 


Fuselage The fuselage, which is of stressed-skin, semi 
monocoque construction, consists basically of two mau 
assemblu the front section and the main section There is ar 


abrupt change in section of the upper portion of the pressur 
cabin at the junction between the two, from the clliptical cro: 
section of the nose portion to the circular one of the major lengt! 
of the cabin. As mentioned, the cross section of the main cabu 
comprises two circular segments of different radii, the cabin floor 
forming the boundary 

Ihe front fuselage is constructed of vertical trames and 
Z-section longitudinal stringers, covered by 0.6 mm, 24-S.1 
light-alloy sheet as far forward as the front pressure bulkhead 
This bulkhead carries the machined nosewheel bracket, a shaped 
nosewheel cover, and vertical and horizontal stifleners. Forward 
of the bulkhead is the moulded Fibreglass nose (incorporating 
frames and nosewheel doors of the same material), housing th« 
single nosewheel and a taxying lamy 

Ihe stringers in this double-curvature section are riveted to the 
skin, as un the built-up longitudinal spar which runs along the 
top of the freight-door cut-out and forward to the cockpit canopy 
Ihe Redux-bonded framework of the canopy is riveted to the 
front-fuselage structure, and extends back to the bulkhead 
immediately behind the pilots’ seats. Behind the starboard side 
of this bulkhead the racked radio equipment and batteries ar« 
located; on the port side ts the pneumatic equipment (the Friend 
ship has no hydraulics); and between them 1s the cockpit acces: 
aperture 

Ihe freight compartment behind the cockpit incorporates a 
reinforced floor which 1s capable of accommodating loadings up to 
100 Ib/sq ft The sliding freight-compartment door measure 
4ft = 3ft 7in and opens by moving inwards and upward betwee 
rails. Aft of the door, at the junction of front and main fuselag: 
sections, the change from elliptical to circular section (above floor 
level) is made by means of a shaped frame containing aperture 
through which the control-runs emerge from the pressurizc 
section of the fuselage. The “step” is illustrated below 

Ihe main section of the fuselage, as far back as the rear pressur« 














in the pressure-cabin roof at the junction of the nose and main fuselage sections, looking towards the 


the outer port wing ‘fuselage attachment, comprising link fittings on the front spar of the centre-section 
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FRIENDSHIP 


Basic Simplicity Plus some New Techniques 


bulkhead, is of the two-radius section already mentioned. The 
upper part (that above the cabin floor level) is constructed of main 
frames, form frames, Z-section stringers and 24-S.T. sheet 
skinning. In the cylindrical section the stringers are Redux- 
bonded to the skin, and the main frames are riveted through angle- 
pieces to the skin, and the form frames are riveted to the stringers 
to prevent buckling under compression. In the double-curva- 
ture section near the door the stringers and form frames are 
riveted to the skin. There is a degree of flexibility in the 
construction of the main fuselage in that it can te made up by 
joining five sub-assembled sections, i.c., the stringers do not run 
continuously along the whole length. At the end frames of cach 
subsection, the riveted joints are reinforced by Reduxed and 
riveted gussets. 

The design of the window cut-outs aims at maintaining a low 
general stress-level in the vicinity, and this has been achieved 
by again employing Redux-bonded reinforcing plates, both over 
1 wide surrounding area and in the immediate vicinity of the 
riveted window-frames 

The bottom section of the main fuselage was so designed as to 
provide extra strength against the possibility of an emergency 
wheels-up landing. It comprises two stiffened longitudinal 
beams, cross-formers, and longitudinal side-members, all riveted 
to 24-S.T. light-alloy sheeting. The formers are of a greater 
radius than the upper-section fuselage frames, and there is a 
resulting compressive stress on the floor itself. Transverse panels 
of one-inch-thick metal honeycomb, glued by means of Redux 
film (together with a ]-in wide wooden framework) between two 
24-S.T. sheets were adopted for this main-cabin floor. 

The cight-point wing attachment is based on the four forged 
fuselage-brackets of 75-S.T. zinc-bearing aluminium alloy. The 
four-point internal connection is formed by the ends of the 
brackets being attached to lugs on the appropriate spar; externally, 
a lug on each bracket projects through the pressure-cabin skin and 
s connected via a double link to the spar attachment fittings. The 
lower surface of the centre-section, passing across the fuselage, 
forms the top of the pressure cabin in that area; and shaped top- 
fuselage skin sections, accommodating the contour-change 
immediately ahead of the wing front spar and aft of the rear 
spar, are joined to the centre-section by means of Z-section attach- 
ment pieces. At all internal joints in the pressure cabin, E.C 
sealing compound is applied 

Fillets between the “step-down” in fuselage section and the 
wing leading-edge ensure a smooth change in cross-section and 
accommodate control-cable runs along the top of the fuselage 
The dorsal fairing (running above the clevator and rudder-cable 
tunnel) aft of the wing is constructed of light ribs and longitudinal 
stringers 

The main passenger entrance on the port side measures 
Sft Sim x 2ft Sin, the sliding door moving inwards and rearwards 
The standard 28-seat interior layout is as shown in the diagram, 
the lightweight double-seat units being of Fokker /Rumbold 
design. The seats are directly attached, through the floor, to the 
longitudinal crash-members beneath, and are capable of with- 
standing a deceleration of 9g, facing fore or aft 

Emergency exits are combined with two of the cabin windows, 
and a floor-level emergency exit, 3ft 8in x 2ft Sin, is provided 
on the starboard side of the cabin, opposite the main entrance 
door. In the pilots’ cockpit, the aft-sliding starboard side 
window, 19in x 22in, is available as an escape route. 

Behind the rear pressure-bulkhead—which is stiffened 
vertically and horizontally—the air-conditioning equipment is to 
be located. ‘The tail-cone itself, of conventional construction, 
incorporates riveted stringer/skin techniques on the prototype 
aircraft, but Redux will be used for production machines. 

Wings. The Friendship wing, of stressed-skin construction, 
comprises the centre-section, which carries the engine nacelles, 
and two detachable outer-wing sections. Both centre-section and 
outer wings possess three main component parts; a rigid torsion 
cell, leading-edge section and trailing-edge section. The use 
of 75-S.T. light-alloy in the torsion cell has resulted in a rela- 
tively low weight, combined with good fatigue properties. 

The torsion cell is formed by front and rear main spars, top 
and bottom 75-S.T. skin panels, main and form ribs, and closely 
spaced top-hat-section stringers. The spars are of particular 
interest, the booms being made up of glued laminations formed 
into angle-sections and T-sections, as shown in the diagram on 
page 767. The change in section is effected by progressively 
reducing the number of laminations along the spar, thus com 


bining optimum strength properties with lightness and simplicity 
of construction 

Another important use of glued laminations is seen on parts of 
both upper and lower skins near the six wing-junctions (two 
centre-section /outer-wing junctions, plus joints between the three 
skin-and-stringer panels of cach outer wing). At these positions, 
progressively laminated reinforcing panels are glued to the skin 

The centre-section has 2 mm (bottom) and 2} mm (top) inter 
spar skins of 75-S.T. alloy, riveted to the bottom stringers and 
glued to those supporting the top surface. ‘he outer wing incor 
porates a machine-tapered (from 2 mm to 1.3 mm) skin over the 
two inboard sections; over the whole length, the stringer/skin 
attachment is by glucing, with riveted end-sections, bolted 
attachment rods and glued reinforcing panels at the inter-section 
junctions. The main attachment of the outer wing to the centre 
section, just outboard of the heavy forged centre-section rib, is by 
means of connecting bars, screwed interleaving doubler plates (top 
and bottom) and, along the top of the attachment only, riveted 
fork fittings held by shear bolts. Along the wing, a small number 
of ribs are riveted to the skin, but the majority are riveted to the 
parallel stringers, thus assisting (together with the glued stringers) 
in providing an extremely smooth skin surface 

“or the leading edge, which has to accommodate the same 
elongation as the inter-spar section, Fokker’s requirement was 
for a material with a relatively low modulus of dasticiey The 
company’s work on laminated glasscloth impregnated with 
polyester resin led to the selection of Fibreglass for the centre 
secuion leading edge and, indeed, for many other similar parts in 
the aircraft. The centre-section leading-edge assembly includes 
ribs and U-stiffeners also made of Fibreglass. The same type of 
material is employed for the outer-wing leading edge on the 
prototy in subsequent machines, however, the requirements 
of the de-icing system will involve a metal leading-edge structure 
in | wy of Fibreglass. 

he trailing-edge ribs are of mixed plastics and metal con 
struction, riveted to the rear spar, and they support a Fibreglass 
skin (with metal area aft of the jet-pipe outlet), The rear main 
spar extends at 60 per cent chord as far as the second joint in 
the outer wing, where, at the flap/aileron junction, its position 
changes to 51.25 per cent, remaining thus for the length of the 
outboard wing section. This will be replaced on series machines 
by one continuous rear spar. 

The integral fuel-tanks are located in the outer wing between 
the front and rear spar, and between two closed tank ribs, with 
intermediate tank baffles. The inboard tank rib is adjacent to the 
wing attachment to the centre section. All joints, as in the 
pressure cabin, are coated with E.C. sealing compound, and each 
tank compartment is provided with an inspection panel. Total 
capacity is 818 gallons. To ensure a continuous fuel flow to the 
engines and to reduce the residual fuel, a small collector tank with 


Stendard 28-seat version provides 282 cu ft cargo spoce; the 36-seater, 
177 cu ft. Each layout features 100 cu ft rear baggage spece. Con 
version to 24-seat and 32-seat versions is practicable 
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low-pressure fuel pump is located in cach nacelle. Port and star 
board fuel systems are connected by a crossiced linc 

The Fokker double-slotted compound flap, which extends 
from the fuselage to the inboard edge of the aileron, combines 
conventional metal construction with a particularly ingenious 
method of operation, which we hope to describe fully im a 
subsequent issue. Its span and chord are respectively 0.70 
und 0.40 of those of the wing. ‘The basic structure of cach aileron 
incorporates upper and lower skin panels; front-spar pressing 
riveted to the skin; rear-spar pressing glued to the skin; main 
ribs; squarely-built nose section; and three hinge-points. A 
unall amount of leading-edge acrodynamic balancing is 
provided, in addition to balance-tabs on the trailing edge 


Undercarriage The maim undercarriage is an orthodox 
Dowty-type oleo pneumatic shock-absorber fitted into a teles 
opic leg, with twin Dunlop wheels, brakes (Maxaret) and tyres 


The leg proper has a hinged joint, approximately two-thirds of 
its length upwards from the axle, so that a can fold during retrac 
non This joint is locked in the downward position by a hori 
zontal locking strut to the upper end of the radius rod, and thus 
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the whole structure becomes in effect a pin-jointed triangle 

The nose undercarriage is of the Dowty levered-suspension 
Liquid-Spring type. Power steering is obtained by a Bunlop 
pneumatic steering-motor bolted to the undercarriage 

Tail Unit. Sumilar stressed-skin construction to that used on 
the F.27 wings is employed in the tailplane and fin. On the 
tailplane, construction difficulties due to the small scale involved 
have teen avoided by the use of cross-over half-rib pressings, 
riveted via angle-pieces to the close-spaced stringers, which are 
Redux-bonded to the skin. Half-ribs are attached to the respec 
tive skins before assembly with the built-up front and rear spars 
Leading edges and tailplane tips are of moulded Fibreglass. The 
span of the tailplane is 32ft 2im, and total horizontal-tail-surface 
area is 172 sq ft 

Pressed and built-up ribs, three spars, and top-hat stringers 
again glued to the skin are employed in the construction of the 
fin; a Fibreglass leading edge and tp, are incorporated. The fin 
und rudder together form an area of 129 sq ft. Elevators and 
rudder are of conventional metal construction, with Fibreglass 
trim-tabs [Continued on page TAG 
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KEY TO DRAWING 


1 Taxying lamp 
Direct-vision panels 
Centro! column 
Gust-lock lever 
Central pedesta! 
Emergency undercarriage-lever 
Circun-dreaker pane! 
Magnetic compass 
Radio and electrical panels 
Radio compartmen: 
Flight control-runs, behind bulkhead 
Vv R. aerial 
Under-floor crash-member 
Reintorced freight floor 
Freight stowage 
Longitudinal stress-distribution mer 
bers 
Rear elliptical frame 
Fokker/Rumbold rearward-facing 
seats 
Extra windows available for extra 
seating 
Pressure-skin fairing to centre-section 
Fibreglass leading-edge (centre-sec 


tron) 
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Honeycomb sandwich floor 
Window/escape hatct 
Dorsal control-run tunnel 
Dorsal fin 
Control-run inspection doors 
Pantry 
Tosler 
Pressure relief valves 
Main stiffening members for rear 
pressure bulkhead 
Air-conditioning cooler 
Ram air iniet (starboard side) 
Space for coats 
Pressurization duct 
PRESSURE BULK HEAL Marker antenna 
Strengthened frames for tail-uni 
pick-ups 
Cabin-air outlet 
Fibreglass leading-edge and ti; 
Fibreglass trim-cabs 
Lattice-type main spars 
Stringers glued to skin 
Anti-cing heat-exchanger 
Silencer (pressurization) 
Centre section/outer wing fork 
attachments 
Water/methanol tank (Fibreglass) 
Fibreglass tai! fairing 
Jet-pipe outler 
Steel firewall 
Oil-cooler inter 
Oil-<ooler outlet 
Forged rib 
inboard and outboard tank-ribs 
Outboard spar (51.25 per cen: 
chord 
A:leron operating mechanism 
peanled aileror 
Fibreglass wing tip 
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Flight instruments in the prototype Friendship cockpit follow a K.L.M. 


layout, end ore duplicated. Auto-pilot installation is optional 
1 Airapeed indicator Undercarriage and flap position 

1 Herzen Preumet pressure 

3 Zere reader Throttes 

ais +P. tuel cock 

5 Altimeter levator trim 

6 Gyresyn compass rm 


f 


7 Turn-end-benk 
@ Rate of climb 


i 


9 Magnet compass Undercerr: comrot 

1@ Zero reader heading selector Gust tock 

1t ADF. wméicetor Fire warning and ext 

12 Clock Feathering and unfeathering but 


13 Outerde arr comperature indicator tons 

14 Engine rpm 37 Nosewhee! seer 

18 bet-pipe compereture 8 Engine starter controls, LP. fuel 
16 Terquemeter wacer/methanc! pumps 
1? Ov} pressure ” Fecte etocartaal ewreches 

18 Synchroscope 4 Generator swiches 

19 Fuel comcencs “4 ADF. panei 

3 Wate: /methanol contents 42 V.O.R. panei 

21 Fuel flow 43 VHF. panei 

T2 Flap indeator 44 HF. panel 

23 Broke pressure @ Miscellaneous electrical switches 
4 Cabin Gflerential pressure 44 Fuel cross-leed cock 


FOKKER F.27 FRIENDSHIP... 


Power Plants. The prototype Friendship has been fitted with 
Rolls-Royce Dart 507 engines, which have a take-off rating of 
a ae This version is in fact a 506 rated to give 
incr take-off power. Production aircraft will be fitted with 
Dart Sills, gi os I 1,600 h.p., plus 370 Ib thrust for take-off, at 
14,500 r Fuel consumption of the 511 is stated to be 0.75 
ibJabpthr. 

A major difference between the Dart 511 and 510 is the intro- 
duction of a reduction gear ratio of 0.86. The Rotol airscrew will 
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bee eucete designed 12ft-diameter paddle type, four-bladed and 
ith rounded tips. It is fitted with a third oil-line, independent of 
dhe ceumep-gieds ond Gno-ginds eiuane, which eneeates Oe take- 
off angle stop and receives its oil supply from the p.c.u. On the 
lower-powered prototype machine, standard Rotol 10ft Viscount- 
type airscrews are 
The built-up engine-nacelles consist of three sections: (1) 
nacelle centre-piece, having a fixed connection with the wing - 
the engine-mounting brackets, main undercarriage uni 
fuel-collector and water/methanol tanks, (2) detachable Am 
plant, with airscrew and engine cowling, and (3) detachable wil- 
portion, which houses phe va equipment. At the forward end 
of the centrepiece is a fire steel bulkhead, through which 
passes the outwards-i 


is mounted flat (with the 
separate compartment behind The auxiliaries com- 
>. generator, A.C. alternator, compressors for pneu- 
matic and pressurization systems, f.p.m. generator and 
synchronizer alternator. 

Cockpit, Controls and Radio. The appearance of the pilots’ 
instruments and controls in the cockpit is indicated in the drawing 
on this The layout adopted for engine and flight instru- 
ments in prototype is that of K.L.M., whose representatives 
have been in close touch with the development of the F.27 since 
its inception. Instruments in production machines will be 
installed according to the operators’ particular requ . In 
general, the cockpit a easily accessible, of ample size, and 
neatly laid out, yet tly flexible to accommodate additional 
or alternative installations. 

Aft of the cockpit, all engine and fi 
vertically behind the cockpit-entry to the top of the 
front freight compartment, and then rearwards, passing out of 
the pressure cabin pressure-sealed holes in the rear 
elliptical bulkhead. The controls continue aft along the dorsal 
fillet to the wing centre-section, at which point the engine controls 
run out the leading edge of the to the engine nacelles. 
The flight controls (in the form of Lock-clad cables) pass through 
the centre-section, the aileron cables then being led out aft of the 
rear spar to the ailerons. The rudder and tor cables con- 
tinue along the dorsal tunnel to the tail unit. 

In the cockpit, the gust-lock lever is situated on the bulkhead 
behind the captain’s seat, its function to lock all 
trol cables by means of a clamping device the bulkhead. A 
small switch on the central ——— is the “gust-lock 
take-off safety selector,” which allows only one 
myth Ay et of A locked, thus 


t controls are led up 


Bt a _ 
ing is operated by a at instrument 

Sete ti tee 
and miscellaneous trally mounted on the 


glide-pa 

(Collins 5.1Z- i), ADF. (Bendix —“* 

munications set (Standard S.T.R.-12D), 

(Collins 188-4), two intercom ions (Bendix MS32Ay and 

remote indicating compass (S CLA). onal installations 

include second V.H.F./N.A.V., second ‘path receiver, 
A 





Span 
Length 











Left, the upper attachment of the centre-section to the outer wing is by doubler plates and shear bolts through fork fittings. This photograph 
showing the centre-section attachment, was taken before the heavy (forging) rib was in place. Right, the lower (under-floor) section of the 
tuselage in its jig. The structure incorporates two strengthened longitudinal beams 


. : autopilot (Smith S.E.P.-2), radio autopilot coupler (Smith 
a S.E.P.-2), flight director (Sperry Zero Reader or Collins 1.F.S 
rmal take weight > 7 
Maximum take-off weight (design au w and second V.H.F. communications set 
Systems Ihe pressurization system of the Friendship is 


Maximum landing weight 
Maximum rero-fuel weight designed to maintain a differential cabin pressure of 4.16 Ib/sq in 


w, , rme!) 
feuictandiin eaee giving an equivalent cabin altitude of 8,000ft when flying at 
20,000ft The pressurized aur will be delivered by two Godirey 


Weight Analysis (28-seater ) 
Manufacturers’ weight empty I'ype 15 cabin superchargers, one on each engine, cach mounted 


Crew and stewardess > . , 2 . - . . 
ondenee"s aancenn vertically on a drive pad of the appropriate engine-driven 
auxiliary gearbox 
Operational weight empty = a4 Ib Ihe pressurized air will be delivered through apertures under 
' lel i or ) lb 
Norma! diepssabie toad (Susi + oil + payload the luggage racks in the main cabin of the aircraft, and through a 


Maximum disposable load 12,875 ib 
Maximum payload (limited by rero-fuel weight) 9.535ib separate duct to the cockpit, with take-off points for the pantry 


and toilet. The outflow will be through the space below the floor 

_ — gsm and via relief valves to an outlet aft of the rear pressure bulk 

Length 7 He head. Cabin superchargers, spill valves and silencers are being 
26h bin 


Height 
Wing area 754 sq ft Concluded at foot of page 773 
2 


Aspect ratio 
Performance 275/95 
Calculated performance figures based on normal take-off weight of 32,630 ib 
(Detailed performance characteristics in graphs on this page ) Pa, 
Max. cruising speed (20,000% ac 13,800 p.m) 280 mph 250130) 
Economical crusmsimng speed (20.000 at 13,300 rpm.) 275 mph 
Rate of climb at sea level (1.5.A.) 1,500 fc) min 
Rate of climb at sea level (1 S.A. + 15 deg € 1,220 fc/mun 
Service ceiling 35, 000% 
Operating altitude on one engine (r/c ~ 0.02 Vise) 12, 500% 
Normal stage distance 300 miles 
Maximum stage distance 1 000 miles 
Stage speed for normal stage distance 203 mp.h 
Take-off distance on two engines (1.C.A.O. technique) 2, 400% 
LCA.O. take-off field length 3, BO00f 
1.C.A.O. landing field length 3 BOOt: 
Effect of increase in usable-fuel capacity from 704 to 818 imp gal has been to STAGE Time 
increase Maximum stage-distance at maximum take-off weight (34,200 Ib) from P 
810 miles co 960 miles. Over chis distance, it 1s estimated, 28 passengers pilus 420 ib 
freight could be carried 





Economy 
Original cost calculations, using the revised $B. A.C. standard method, showed 
direct operating costs over a 300-mile stage distance to vary from 154 per capacity 
long-ton-mile at normal take-off weight co 12.84 at maximum take-off weight 
Assumptions made included a basic price for the aircraft of £141,000, 3,000 hr annum 
utilization, and 6-year amortization period (with residual value 20 per cent) 
Subsequent labour-<om and development-cost increases have resulted in the 
Friendships first cost being ramed to £165,000, with a consequent increase iv 
direct operating costs of from 2.5 to 3 per cent, according to range. The effect . 100 200 300 0 300 600 700 800 
is to rane the specific figures quoted above by just under id per ton-mile STAGE OFSTANCE (st mates 


Above, estimated operating performance for an average of normal and take-off weights. Below, left 

runway take-off distances (1.C.A.O. technique). Solid and dotted lines represent 15.A and ISA 

+15 deg C conditions. Right, paylood and fuel-weight variation (temperature influence on fuel 
negligible); one “passenger-unit” equals 213 Ib (including food and luggage) 
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(lett) and outer wing illustrate 

appeorance of laminated boom 
construction 


a an, a en 
rant OF tice (® 


si) 060 


STANCE (ot wiles) 











King Feisal 
Right 
right 






with some of Habbaniya's buildings in the distance 
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Middle Eastern desert will “blossom like a rose,” and of 
this no better proof exists than in the almost fabulous 
cluster of lovely trees, shrubbery and flowers lying beside the 
Euphrates River 50 miles from Baghdad 

For there stands Habbaniya, developed in less than 25 years 
from an age-old desert into a great Royal Air Force station, an 
airfield-cum-K.ew-Gardens of the East, as truly a wonder of our 
time as, in their day, were Ur and Babylonia’s Hanging Gardens 
of Semiramis, whose ruins lie not so far from Habbaniya 

On May 2nd, under the new Anglo-Iraqi Agreement, “Habb” 
as Habbaniya is best known in the Royal Air Force) was ceded, 
with other R.A.P. bases in Iraq, to the Iraqi Government. But 
although it has now ceased to be British, Habbaniya—with its 
wonderful irrigation and water-carried sewage systems, stock farm, 
air-conditioned buildings, prolific sports and recreation amenities, 
its lovely boulevards, its bund (which British engineers built 
to combat the Euphrates in flood) and its fine airfield—will 
tlways stand a monument to British engineering and imagination. 

Habbaniya, which, in Arabic, means “of the Oleander Tree,” 
was born of a clause in the Anglo-Iraqi Treaty of 1930 permitting 
establishment of a British base west of the Euphrates, and was 
carefully planned in an angle of that river. By 1934 it was taking 
shape. Seven miles round, it was -— as the R.A.P.’s 
permanent wo oe in Iraq, and when the Service first 
occupied it in 1937 the site was already beginning to assume 
some of the beauty which is its today. With time, the population 
and buildings grew until the station reached the proportions of 
a fair-sized city. Its civil cantonment alone, housing “Habb’s” 
polyglot native employees and their families, was by 1951 a self- 
contained community of over 12,000 souls, ranking as Iraq's third 
or fourth largest town 

It is impossible to mention Habbaniya without resorting to 
superlatives. It was the biggest R.A.P. station in the world, was 





| r is an accepted fact that under scientific irrigation the 

































Of modernistic design—the Anglican church at Habbaniya 























centre figure on dais) took the salute ot a marchpast of Iraq: troops when Habbaoniya was handed over to Iraq on May 2nd 


Blenheims of No. 30 Squadron flying near the great Middle East base shortly after it was first occupied 
Seen darkly in the distance is Lake Habbaniya, 100 square miles in area. 


Memories of the Great R.A.F. Base in the Middle East now Ceded to Iraq 
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The Euphrates River is on the 
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generally considered the most lavishly appointed and beautifully 
laid out, and was, perhaps, the most English of all overseas stations 
To the “exile” serving there, its very roads and boulevards—28 
miles of them within the station's cight-foot-high surrounding 
fence—breathed the spirit of Britain as he traversed Piccadilly, 
Kingsway, Cranwell Avenue, Cheapside and other familiarly 
named thoroughfares 

Its churches, solid and lovely, resembled those back home; its 
enchanting flowers—<clematis, lilac, honeysuckle and roses viecing 
with lurid tropical blossoms—were reminiscent of Kew or the 
Chelsea Flower Show. Palms, towering cucalyptus trees, and 
English trees, too, sheltered Habbaniya’s people from the scorch- 
ing sun. On its dozens of sports pitches, one heard the crack of 
willow, the thud of soccer and rugby ball, the smack of the polo 
stick. Habbaniya’s garrison enjoyed three lovely swimming pools, 
crowded as an English seaside when the shade temperature was 
120; and, on the nearby lake, members of the Habbaniya Sailing 
Club raced their dinghies or cruised over the blue waters 

—_——~ Habbaniya served Britain and the Royal Air Force 
most notably as a base for operational squadrons concerned 
with the overall defence of the Middle East; as a staging post for 
aircraft flying to and from Britain and the Far East; and as an 
ideal training base for R.A.F. squadrons. As Air Headquarters, 
Iraq, it was the operational hub from which the Air Officer Com- 
manding ran his Command, embracing Jorda::, Iraq, the Persian 
Gulf area, and Mauripur 

Britain's influence in I dates from the First World War, 
when, with the defeat of the Turks; Mesopotamia, as it then was, 
was freed from Turkish domination. Between 1920 and 1922 
tribal disturbances racked the country; then, following the Cairo 
Conference of 1921, Lord Trenchard’s scheme for air control of 
Iraq resulted in the Anglo-Iraqi Treaty of 1922. Air control 
included punitive R.A.F. action to control unruly tribes by R.A.F 
aircraft and armoured-car squadrons based on Baghdad, Shaibah 
and Mosul, co-operating closely with the Iraq Levies. The latter, 
recruited from Kohn Kurds and Assyrians, and formed in 1916 
as bodyguards for political officers in Iraq, were later taken over 
by the R.A.P. and enlarged into a force of keen and loyal Levy 
squadrons for security duties at R.A.F. stations. They were dis- 
banded last month, but those who volunteer are to be absorbed 
into the Iraqi Army. Their tribal dancing, in costume, was for 
years a great feature of station entertainment 

Early in 1941, “all-out” war came briefly to Habbaniya. Fol- 
lowing the Baghdad revolt by the Nazi-inspired politician Rashid 
Ali, over 9,000 Iraqi troops besieged Habbaniya; but within a 
month they were routed by a handful of non-operational aircraft 
hastily organized from “Habb’s” No. 4 Flying Training School, 
and given the grandiose title of the “Habbaniya Air Striking 
Force”) with the assistance of British troops air-lifted in, R.A.F 
bombers from other parts of the Middle East, No. 1 Armoured 
Car Company, R.A.F., and the Levies. 

Ill-equip for fighting, or long siege, and with women and 
children adding to his responsibilities, the A.O.C. deferred any 
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belligerent action against the besiegers until, following a message 
from the Prime Munister—“If you must strike, strike hard’ 
the Habbaniya Air Striking Force went into action at dawn on 
May 2nd, 1941—just 14 years to the day before Habbaniya was 
to become an Iraqi station. These aircraft, assisted by the bombers 
and by good work by the Levies (who sallied forth into the desert 
at night and wrought havoc among the rebel gun crews), at last 
proved too much for the besiegers, and one night they decamped 
At dawn, R.A.F. aircraft and armoured cars, and British troops 
were in full cry after them, eventually routing them and forcing 
Rashid Ali to fles 

In the earhest hours of the revolt the Regent, the Amir Abdu 
Illah—who was then running Iraq until young King Feisal should 
come of age—had fled to Habbaniya for protection, and was sub 
sequently flown by the R.A.F. to Jordan. After the war he 
became a well-known figure at Habbaniya, visiting it several ume 

Since the war the station has proved invaluable as a centre for 
promoting better understanding and closer military co-operation 
between the R.A.F. and the Royal Iraqi Air Force. Iraqi squad 
rons were trained at Habbaniya, and personnel of the two Au 
Forces worked together in close harmony High standards of 
co-operation were achieved as their aircraft, first piston-engined, 
then jet-propelled, flew together on training operations. Hat 
baniya, too, proved ever ready to help its Iraqi friends in tum« 
of national disaster—as happened not long ago when the Tigri 
inundated Baghdad and the surrounding countryside, submerging 
the R.I.A.F.’s largest airfield The A.OM Iraq, immediately 
invited the R.I.A.F. to live at and operate from Habbaniya until 
the floods subsided, and placed the full resources of the stanon 
at the Iraqi Government's disposal to help in flood relief work 

The handing over of Habbaniya inevitably means the disappear 
ance from the R.A.F. scene of several unique aspecis of day-to-day 
life not found elsewhere im the Service 

Habbaniya, for instance, housed the world’s mounted 
R.A.F. Police Detachment, maintained principally for night desert 
patrols against intruders, because horses could operate where even 
the many-purpose jeep could not. The R.A.F. “Mounties” formed 
» colourful adyunct to station life, and at parades and ceremonies 
injected a flash of pageantry not found on any other R.A.F. station 

One of the station's great recreational institutions was its Royal 
Exodus Hunt—the only R.A.F. Hunt in the ‘Royal 
because the Regent, its patron, granted it that prefix. Its mag 
nificent pack of thoroughbred Englist pink 
riders bor exes hunted jackal in the 
tirruy 


ony 


world, and 
foxhounds and it 
desert and 
cup betore 


oated 
their (hristmas morning gathering 
ight t remembered 
Habbaniya'’s recreational side was 
social amenity when 
or for an evening s 
well on the 
No one 
who knew the club will ever beauty of the setting, 
surrounded as he was by great trees, the heavy scent of flowers 
und watched, from perches on the fairy-light wires surrounding 
the lawn, by a dozen Intermittently, the 
stillness banshee wail of 


moving off to the hunt were a 


nother picasant feature 
t well appointed officer: ciurt 1 we yrTh« 
the nearest place for a dinner a little different 
Baghdad Ar the club one might dine 
dinner -dance ind other entertainment 


dancing i 
iwt or enpwy 
forget the 


drown owl 
MOroker! 


or so little 
evening would be 
horusing 
So huge was Habtbaniya that one usually taxied from point to 
service of luxurious, American-style 


jac ka 


using the station 5 owr 

a controlled and 
too, to hire a tast car tor the 
lor a ithe as £2 

Habbaniya racecourse, with its ponies and tot was another 
popular feature of the station, where everything possible was done 
to defeat the boredom which, despite the amenities at their dis- 
posal, used inevitably to descend upon those serving there; for 
although they lived amid the beauties of their desert garden, and 


poimft 


abs a it was possible 


reasonable price; and 


100-mile return trip to Baghdad 


Left) Members of the Royal Exodus Hunt 
prior to moving off to hunt jackal. (Right 
colourful aspect of the life at Habbaniya 

which 


The lfraqi Levies 


and some of their thoroughbred English foxhounds 
maintained by the R.AF 
Here is seen a group of the Levies 
in off-duty hours, they would sing their tribal songs and dance their tribal dances 


three R.A.F. Police, of the only mounted 
head 


Mounted on their Arab horses 
RAF. police detachment in the world, move out from thew 


quarters to begin duty patrols 


enjoyed one of the highest standards of living wnaginable in 
Service life, the lack of contact with the outside world was alway 
difheult for many of Habbaniya’s inhabitants to endur: 


Habbaniya’s Famous Squadrons 


Among the more famous R.A.F. squadrons to serve at Habbaniya at 
one ume or another were Nos. 6, 30, 32, 55, 70 and 73 Squadr 

No. 6 Squadron's Western Desert activities in the last war earned it th 
soubriquet of “the flying can-openers,” owing to the fact that ws Hurt 
anes were the first to be equipped with 40 mm cannon, which they usec 
against enemy tanks with great success No. 6 has been on operational! 
service longer than any other R.A.F. squadron, and, of its 41 year 
existence, 56 have been spent overseas. It is one of the few squadron 
able to claim continued existence since inception Formed in 1914 
flew on operations on the Continent, using a vanety of aircraft ranging 
through B.E.2s, Bristol Scouts, Voimms and Blériots. It has been cor 
unually in the Middle 
Habbaniya, and was 
Anglo-Iraqgi Agreement was 


Fast since 1918, has operated on a number 


there wher the handing -<«rve 


held on Ma n 


<casions from 


ceremon under the 
this year 


v 10 Squadron, now of Transport (Command, was formed in Egypt 
in 1915, moved to Mesopotamia later that year, and became engaged, 
1916, during the siege of Kut-al-Imara, in the first air transport support 
operation in the history of British flying, when its B.E.2( 6 dropped food 
amd supplies to the beleaguered British garrison. Over 40 years later 
was to fly Dakotas in the Berlin Airlift In the Second World War 
No. 30 operated in the Western Desert, from Greek bases in 
Athens, at (crete (where its aircrews and ground 
heavy fighting), in Colombo, Ceylon, in 194 when it helped to count« 
the Japanese air attack there on Easter Sunday), and in Burma in 1944 
Re-formed in 1947, it now operates between London and Warsaw 
V.L.P. and other transport commitment 
12 Squadron, formed in 1916, fought throughout the First World 

War in Europe, and in 1916 its commanding officer, Major L.. W. B 
Rees, won the Victoria Cross for attacking ten German bombers singk 
handed In 1942 the squadron went to North Africa, later moved t 
Italy, and in 1944 became a unit of the Balkan Air Force. In 194 
went to Palestine for routine sector patrols, training, and Army (.0-opera 
tion duties until the end of the war In its long history it has beer 
equipped with aircraft ranging from the de Havilland Scout with on 
Lewis gun to its present Venoms carrying four 20 mm « 

Ni Squadron, formed in 1916, first went to Irag in 1921, and 
until 1923 took part in operations against the Turks In 1938 wt wa 
based at Habbaniya, but in 1940, following Italy's entry into the ar 


letence « 


rews were engaged 


arifmor 


gather in the desert outside the station 
in Iraq for station defence duties, were for years a 
Arabs, Kurds and Assyrians—in their notive costume, in 
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FAREWELL TO ** HABB’’. 


began « long association with North Africa, apelung in operations 
against the German end Italian forces wh included violent attacks 
by the squadron on Axis at Bl Ab im 1942. The squadron 
subsequent) y parvcipeted in the invasion of Sicily, supported the Salerno 
bridgehead operations, and flew in many parts of the Middle East 
No. 70 Squadron this year celebrates its 39th anniversary 43 a member 
of the BLP.C. and the B.ALP. and its 35th sean of eabooban comes in 
the Middle Bast. Formed in 1916, it has been successively a fighter- 
reconnaissance, fighter, bomber and bomber-transport squadron. Maj 
Tedder, now Marshal of the Royal Air Force Lord Tedder, was its 
second commending officer during the Pirst World War. In 1920 the 
squadron began its long association with the Middle Hast. It served at 
Hinaidi, Iraq, near Baghdad, from 1922 to 1927; and in 1929, flying 
Victories, &« carried out the first civilian evacuation by air ever made, 
fiying civilians out of Kabul, Afghanistan, during the troubles there 
with King Ammanullah. In the Second World War its Liberators, 





Lancesters and Wellingtons served from the Western Desert to Italy on 


MORE ABOUT 


INSIGNIA 


‘INCE we published, in our Military Aviation Special Number 
® May 13th) « five-page feature illustrating insignia of the 
world’s aur forces, it has been revealed that Bulgaria, i and 
Rumania are using variations of the U.S.S.R. red star. Bulgaria's 
star has a white fimbriation, or edging, with a green disc sur- 
rounded by a white ring in the centre. There is a small red spot 
in the middle of the green disc 

A white ring appears in Hungary's red star, which is fimbriated 
yellow; Rumania’s star is also fimbriated yellow, but the centre 
is blue. All these countries have their star repeated in the fin and 
the fuselage tail 

Viet-Nam has notified her national marking as an orange disc 
with three concentric circles, very narrow, in red, and the fin flash 
1s an orange band with three red lines running across it 

South Korea has a device, based on a Mongolian charm against 
evil, in red and blue flanked by “compartments” like those found 
in U.S.A. uneignia, while a large black letter K adorns the fin 

Perhaps the newest of all the insignia is that of Rhodesia, who 
have superimposed over the British roundels the three assegais 
from their threepenny piece 

Up to the present, it is believed, there has been no complete 
book of national and civil airline insignia, but next July Harraps 
will be publishing such a work in colour. It has been compiled 
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transport and many bombing operavons In 1949, in Exercise Grain 
Fare, No. 70 dropped food w starving trib and im the 
forbidding mountains of the Hadhramaut (“The Death”) near Aden 
Dunng the —— 52 troubles in Eoym, it played a large part in flying in 
troops, stores and equipment to Canal Zone from other paits of 
the Middle East 

No. 73 Squadron—among whose members was F/O. “Cobber” Kain, 
D.P.C., one of the most famous of World War Il—-was formed in 
1917 and served in Europe until the end of the 1914-18 war, often in 
cose — of the Tank Corps. Its Second World War service began 
on the Western Front, but later, in covering General Wavell’s retreat 
at Tobruk, i fought until its last aircraft was destroyed in action, and 
itself destroyed 50 enemy aircraft in a ae Sa In 1942, 
as a night- ter squadron, it took part in the of E) Alamein 
In April 1945, after » guar 16 months in the Italian campaign, it 
joined the Balkan Air Force in Yugoslavia in a --~j— rile. On 
May 2nd, 1955, during the ceremony at Habbaniya of handing over the 
R.A.F. base two the Iraqi Government, No. 73 Squadron Venoms flew 
past on their departure from the station, as part of the first phase of 
the R.A.F.’s withdrawal 
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BLACK BLUE AZURE 


SAFFRON GREEN 


and illustrated by Harold B. Pereira, with a foreword by Lord 
Doug'as of Kirtleside 

We may appropriately add here certain miscellaneous informa- 
tion as addenda to matter published in the above-mentioned 
special number 

A Danish corres t informs us that the F-84E is no longer 
in use in the Royal Danish Au Force; only four were delivered and 
those are now used for technical training. The Mustang, it seems, 
has never been actively employed ; those acquired were scrapped 
“because of the spares problem.” Miscellaneous types in service 
are Catalinas, Dakotas, ‘Bell 47Ds, Firefly T.T.1s, KZ-VIIs and a 
few remaining Spitfire 9s and Ils. The sole Bocing B-17, for- 
merly used for survey work, has now been sold to France. Most 
of the main airfields have now been completed up to NATO 
standard 

The same correspondent 
Force has at least one fF 
OY-DFY, taken over in March last year 
transport for the President 

The Finnish Valmet Viima and Vihuri are, of course, of Finnish 
and not of Swedish origin. 

Another item of information is that the Saudi Arabian Air Force 
has ten Temco Buckaroo trainers 


ts out that the Colombian Air 
4, formerly the S.A.S. machine 
It is used as a V.1.P 








PLIONT, The y free he } él a? Ih ty pHTt hace Tn y 


19 


THE ATTRIBUTES OF THE JET PROVOST INCLUDE 


Ihe proven superior arrangement for all stages 


Sit hy side stnting of flying training 


Essential in the early stages of a pupil pilot's 


Drove handing training, and desirable thereafter 


S/htw Mip( TAK l'o give the pupil pilot confidence and to permit the 
and Shore landing continued use of existing training airfields 


Jet techniques are taught from the start thus obviating 


Evonrmy Ff Optra tion the need for so doing in the expensive advanced trainer 
Zz Nfaintcanantc lo make possible the high utilisation required 
% in a flying training organisation 


@ The high cost and complexity of modern operational! 
military aircraft make the choice of basic training 
methods of the utmost importance 


@ It is logical that the pilots of an all jet 
air force should be trained primarily on a 
safe, economic, yet characteristic jet aircraft 


S207 "ower « rmatre / r iu 
Designed and manufactu 


HUNTING PERCIVAL AIRCRAFT LTD 


4 Hunting Group Company 


LUTON, BEDFORDSHIRE, ENGLAND and at 1450, CQOONNOK DRIVE, TORONTO. CANALS 
APi128 109 
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‘Redux’ is used extensively for metal-to-metal 
bonding in the Fokker Friendship. Throughout 
this aircraft, particularly in the construction of 
the laminated spars and wings, ‘Redux’ shows 
what can be accomplished by the bold and 
imaginative use of adhesive bonding. 


Years of investigation of many types of adhesives 
including a comprehensive series of static and 
fatigue tests at the N.L.L., Amsterdam, preceded 
the decision to use ‘Redux’. Ten years have 
elapsed since this adhesive first contributed to 
new concepts of load-bearing structures; in 

that time it has been employed in fifty different 
types of aircraft, from airliners to guided missiles 
often operating under extreme climatic 
conditions. Always it has saved weight, simplified 
design, lowered costs and helped to solve 
problems of fatigue. 


BONDS OF 








MI 


‘FRIENDSHIP’ 


rhere is a wealth of literature on the ‘Redux’ 
bonding process, much of it of significance to the 
designer and production engineers concerned 
with structures of the future. May we 

send you some examples? 


‘Redux’ ADHESIVES 


Redux’ u a vegustered trade nome 


Aero Research Limited Duxford, Cambridge. Telephone: Sawston 187 





FLIGHT, 3 Fune 1955 


LOCKHEED v. DOUGLAS 


A Brief Comparative Analysis of America’s New Long-range Liners 


next generation of long-range airliners would be domi- 

nated by the Bristol Britannia and the various develop- 
ments of the Douglas DC-7. The great British turboprop 
liner is developing very satisfactorily, and it is not proposed 
to refer to it again here; but a new entrant has joined the race 
for global traffic, in the form of a Super-Super Constellation, 
the Lockheed L-1649. We now propose to draw a compari- 
son between this remarkable design and its similarly powered 
competitor, the DC-7C or Seven Seas. 

Incidentally, both types have been ordered in quantity, and so 
each can be considered as a definite type to be reckoned with. 
Again, both represent the policy of “stretching” of a basic design 
carried to what must be the ultimate degree. Both are powered 
by four Wright R-3350EA-2 Turbo-Compounds, giving 3,400 h.p 
each up to 4,000ft and having a normal rated output of 2,800 b.h.p. 
to 4,300ft. Both L-1649 and DC-7C also have re-worked air- 
frames, with a revised tail assembly of rather greater area, and 

more important—a new wing of longer span. These new wings 
have higher aspect ratio, so induced drag figures are improved, 
and specific range likewise. The greater wing area is needed to 
counteract the increased take-off weight; and the latter results 
largely from the immense tankages which the two new transports 
can put into the extra space available inside the wing. Finally, 
most of the added span of both types has been inserted in the 
centre section, so that the inboard engines are further out and 
the interior noise level is better than before 

The new Lockheed, in particular, has a wholly new wing. The 
section is slimmer, the t/c ratio having been reduced from 18 to 
15 per cent. The opportunity has also been taken to effect struc 
tural improvements, and integrally stiffened skin is now used 
from root to tip on both lower and upper surfaces (previously 
only the underside was so made). The chordwise spread of this 
integrally stiffened wing box is greater than before, so making 
space available for no less than 9,600 U.S. gallons. The tankage 
is entirely integral, all fuel lines being inside the tanks themselves 
Other features of the 1649 are a new hydraulic system working 
at 3,000 lb/sq in, divided into two independent systems in parallel; 
a new and simplified twin-booster flying-control system; a wholly 
new flap system, with steel torque tubes driven by dual hydraulic 
motors and screwing the flaps out on steel tracks; complete 
re-arrangement of the interior (which is again “styled by Henry 
Dreyfuss”) and heating of the lower freight holds to above 32 deg F 
at an outside air temperature of —20 deg F 

Lockheeds have now worked out the performance of the 1649A 
as accurately as they can at this stage, and they have compared 
it with the estimated figures for the DC-7C. Some of the results 
are given here, and we wish to stress that the figures are those 
assumed by Lockheed. The DC-7C performance does not, how- 
ever, differ materially from that put out by Douglas, and so can 
be accepted as accurate. In any case, no aircraft manufacturer 
would deliberately falsify fiyures for a competitor's product; the 
airlines who are in the market for aircraft of this nature do their 
own calculations 

The outstanding characteristics of both the new transports are 
the following: extreme range, either with maximum or reduced 
payload; block speeds only slightly better than those achieved 


W:. suggested in our issue of November Sth last that the 


BASIC COST ASSUMPTIONS ($1,000 .. £357) 





oc-7Cc 
Basic pric $2,205,539 
FE $40 000 

Galley 

Changes (based on experience) 

Radar 


$30,000 
$20,000 $20,000 


Total $2,295,539 $2,400,000 





$79,800 
$22,500 
$45,000 
$1,945,800 
$2,080,800 


$79,800 
$13,700 
$45,000 
$1,876,539 
$1,976,339 


per engine 
per airscrew 
of radio 

of airframe 





85,752 \b 
3,609 ib 
71,316 Ib 


73,238 ib 
3,609 Ib 
58,802 |b 


Weight empty 
Engine weight 
W.E., less engines 





156,000 Ib 


139,000 Ib 


Gross weight 

















A three-view drawing of the Lockheed L-1649A with the shaded 
silhouette of the L-1049G Super Constellation in the plan view 
Standard engine for both aircraft is the Wright Turbe-Compound 


with current equipment; a range of cruising altitudes “in the 
weather”; competitive direct operating costs; and a relatively low 
maximum payload, either reckoned on space- or weight-limitation 
These are, in fact, all the hall-marks of a highly stretched design 
If Lockheed and Douglas had started from scratch, using turbo- 
prop power, there is no doubt that they could have overcome their 
present deficiency in cruising speed, cruising altitude and maxi- 
mum payload 

Reference to the curves of payload/range and range /block speed 
say Lockheed) the following results. In standard (62- 
passenger) form, the DC-7C will carry a payload of 17,050 lb 
a distance (still-air, not an airline stage) of 4,010 statute miles 
The 1649A will carry the same load a distance of 4,620 miles 
The standard-configuration space payload of the DC-7C (17,550 
Ib) can be carried 3,580 miles at maximum cruising power. To 
increase the distance, it is necessary to adopt |-r cruise procedure 


indicate 


OPERATING WEIGHT DETERMINATION 


oc-7c 
87 seats 


oc-7c 
62 seats 


L-1649A 
87 seats 


L-1649A 
62 seats 
Basic empty weight 87,413 87,413 75,001 75,001 
Interior correction 1,058 0 0 909 
Empty weight 686,471 87,413 75,001 74,690 
Operating equipment 

Crew and baggage 766 1,786 1,786 1,786 

Life rafts $29 66) $29 661 

Life vests 154 198 144 198 

Emergency radio 3 ij 43 33 
Food, water, etc 653 1.918 4653 1.918 
Consumable oil yat 1.741 jai 1.741 
Spares 44 46 44H 44 
6.495 041 6.495 


Total equipment weight 6,041 
93,908 042 61,165 


Operating empty weight 94,569 
18,971¢ 
100,154 


17,053 550 
110,961 572 


Space payload 14,991 
Zero-fuel weight 105 680 























* Limited by maximum landing weight 
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and lose altitude Thus, if the cruise height is reduced 
to 10,000ft the range can be raised to 3,950 miles, but at 
the expense of lowering the block speed from 314 to 
258 mt Yet, the 1649A is claimed to offer full space 
payload 100 Ib) up to 4,130 miles at maximum cruise 
ulting in a block speed of 315 m.p.h 

onfiguration (87 passengers) the Seven 
take 18,950 Ib for 3,750 miles; to accom 
plish this, say Lockheed, it needs Ir power 
10,000ft, act ing a block speed no greater than 253 
rhe big Lockheed, however, is promised to lift 
load 4,300 miles at maximum cruise power, 

ble a 316 m.p.h. block speed 
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TAT TE vw 


32-seat Lockheed, D, = 32-seat Douglas; 
62-seot (L.A, 8, C= mex. cruise at 21 B00/t, and |-r cruise at 


15,000 and 10,000ft); L,, D,=87-seot. DC-7C has broken lines 


Payload: block time and D.O.C. for Paris-to-New York. Full lines, 
Lockheed L-1649A, and broken line, DC-7C (Lockheed curves). Letters 
“W" and’S” winter and summer operation, assuming 75 per cent winds 
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on tourist configuration for the same route, are claimed to show that, 
with the same payload, the 1649A is 2 hr 54 min faster than the 
Seven Seas against summer winds, and is cight per cent cheaper on 
D.O.C., and is likewise 2 hr 21 min faster against winter winds 
ind is then five per cent cheaper. On a load basis, the Lockheed 
s claimed to take 3,950 Ib more payload when cruising at DC-7¢ 
peed in summer, and can then be operated 21 per cent cheaper; 
or, against winter winds, the advantage is 4,200 Ib, and 27 per cent 
on D.O« 
he operating-weight determination is shown in the tables of 
breakdowns. The space payloads were reckoned on the 
of 154 lb per passenger, with a baggage allowance of 
standard) 59 Ib stowed and 6.6 Ib in the cabin and (tourist) 48 Ib 
stowed and 6.6 Ib in the cabin Baggage was taken to weigh 
14 Ib/cu ft and freight to be 10 Ib/cu ft. Operating assumptions 
include the following for both transports: manceuvre time, sum 
of approach and landing (10 min), take-off (1 min), taxi (10 min 
und run-up (5 min), totalling 26 min, or 83.2 Imp. gal; reserve 
fuel was assessed at 200 nautical miles distance to an alternate, 
? hr holding using I-r cruise at 10,000ft, cabin heating using 
300 Ib fuel and route reserve five per cent of block fuel. We 
would also stress the obvious fact that Lockheeds have used the 
A.T.A. method throughout for calculating D.O.( and not the 
more realistic $.B.A.C. method 
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In January 1929 the Fokker F.VII-3m 
“Question Mark,” commanded by Major 
Carl “Tooey” Spaatz, established the world 
endurance record by staying in the air for 
150h 40’, after being refuelled in mid-air 
A fine example of the reliability of Fokker 
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IN THE PAST PIONEERS IN THE FUTURE 


nen 
FOKKER WILL SPAN THE WORLD AGAIN! 


PIONEERS 


THE NEW FOKKER F. 27 ‘‘FRIENDSHIP’’ os 


twin-turboprop airliner for 28-36 passengers in 
which more than 35 years of experience in com 
mercial aviation is incorporated, is the most suitable 
transport for short to medium range traffic available 
meeting both ICAO and CAR4b_ requirements 


Gamma THE ROLLS-ROYCE ‘‘DART’’ TURBOPROPS 


With which the “Friendship” is powered are the 
most reliable propeller-turbines available for this type 
of aircraft. They allow economical operation at all 


limates and safe and vibrationl« flight at 20,0001 


~*~ * * 


ROYAL NETHERLANDS AIRCRAFT FACTORIES FOKKER 


SCHIPHOL-ZUID TEl ADDR FOK PLANE AMSTERDAM 
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Type 15 
Cabin 


Superchargers 


have 

been 
chosen 

for 

the 

Fokker 
‘Friendship’ 
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RUM@.OLD 


FOKKER “FRIENDSHIP” SEATS 


The seats provided in the Fokker 
“Friendship” are supplied by 
Rumbolds of London and are a 
specially designed development 
resulting from technical co-oper- 
ation between Messrs. Fokker 
and Rumbolds. 


The seat is a double fixed-back 
type of simple and = sturdy 
construction. It gives complete 
support, relaxation and comfort. 


The seat is fully approved 9G 
fore or aft facing. Weight approxi- 
mately 36 Ibs. 


L. A. RUMBOLD & CO. LTD., KILBURN, LONDON, N.W.6. 


Telephone: MAida Vale 7366-7-8 
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The Fokker F.27 ‘‘Friendship”™’ 


ROIOL 


PROPELLERS AND 
ACCESSORY DRIVE 
EQUIPMENT 
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Louis Bréguet’s Work—an Appreciation 


1955 


HE Richet mentioned in connection with the early Bréguet 

experiments was the late Professor Charles Richet, member 

of the French Academy, an eminent scientist of that period 
He, Louis and Jacques Bréguet worked, from 1905 onwards, on 
aerodynamic research directed towards the development of heli 
copters styled “gyroplanes.” 

The 1907 design, a pure helicopter without provision for hori 
zontal! flight, was the first of its kind to rise from the ground with 
a pilot on board, and it proved capable of keeping in the air for 
periods of minutes (August 24th, 1907 Its total weight was 
1,200 Ib and the Antoinette engine developed about 45 b.h.p. The 
second and the third gyroplanes were the first aeroplane-helicopter 
combinations ever tried full-scale. The second succeeded in making 
a few short horizontal flights of up to 30ft altitude (July 22nd, 
1908), but this and the third gyroplane were abandoned in favour of 
a fixed-wing aeroplane, partly owing to lack of funds and partly 
because of the unreliability of the engines of that period 

rhe first design, a 1909 tractor biplane, with tail booms, much 
metal construction, and air/hydraulic shock-absorbers in the 
undercarriage, met with little success and was damaged. A com 
plete redesign, with fuselage, led to a truly remarkable type which 

typical of Bréguet design for years to come. It was a 
clever attempt to attain high aerodynamic efficiency and good 
stability. The wing system showed most carefully shaped aerofoil 
mathematically developed by Bréguet), combined with 
a high aspect-ratio (up to 9.4); a wide gap between the single-spar, 
wings struts; much-reduced bracing (by steel 
spring-loading of the spars to gust 

automat wing-warping in turning flight 
Original, too, was the modern control layout, with a wheel on top 
of a control column, and throttle control by pedal 

Biplanes of this type flew ull 1915 and, like most other Bréguet 
acroplanes, were typical of all that was good in French construc 
tion, exhibiting careful attention to details and very good work 
manship Many of these early biplanes were sold abroad 
some reached this country and also Germany. where the type gave 
impetus to the development of the tractor biplane after having 
proved superior to all German types then in existence 

With the earliest version of these biplanes Louis Bréguet secured 
pilot’s ticket No. 52, on April 10th, 1910. On a later type, in 1911 
with 100 h.p. Gnome, he carried 11 youthful passengers—a 
total load of 1,400 Ib. Normally this type was a military three 
with observer facing aft. The early versions had 
geared airscrews, with articulated metal blades of self-adjusting 
pitch; these were later discarded in favour of lighter wooden 
propellers. The three-wheel undercarriages were steerable and 
possessed brake skids 

Engines of between 60 and 200 h.p. were installed. Completely 
enclosed engines appeared for the first time, and radiators forming 
part of the wing were Several of these pre-1914 
Bréguet bip!ane designs were floatplanes, generally with a central 
large float with elastic mounting. Most of the biplanes had 
wing-warping, but of a kind which did not strain the rib structure, 
entire wing rotated about its tubular spar. All of them 
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FOKKER FRIENDSHIP (continued from 


supf lied by Godfreys, and a duct relief valve and a double 
non-return valve by Normalair are also included 

Ihe use of a turbo-compressor type of co!ld-air unit has been 
put forward for the proposed cabin air-conditioning installation 
Ihe cooler and as much associated equipment as possible would 
be located behind the rear pressure bulkhead 

Pneumatics are responsible for the retraction and locking of 
the undercarriage, nosewheel steering mechanism, and brake 
operation. There are mechanically operated emergency system: 
for undercarriage and brakes, and a mechanically operated parking 
brake. Air bottles and other pneumatic equipment are installed 
behind the rear cockpit bulkhead, on the port side 

Electrical de-icing is being provided for the airscrews, engine 
air intakes, pitot heads, windscreens, and possibly additional air 
intakes Fokker’s originally proposed thermal anti-icing scheme 
for wing and tail leading-edges is undergoing further considera 
tion in view of the more stringent requirements for aircraft 
de-icing now being introduced by the American C.A.A 

The electrical installation consists of (a) a 28-volt D.« 
incorporating an engine-driven generator on each engine, and a 
24-volt battery, and (b) an A.C. system using 115-volt, 400-cyck 
main and auxiliary inverters run off the normal aircraft D.C 
supply and engine-driven alternators giving 208 volt: 
400 cycles 


PROTOTYPES AND TESTS 


The first machine 


flap 


system 


two 


now nearing completion 


AS we said in a brief obituary on May 13th, the death of Louis Bréguet 

deprives aviation of almost the last of the great figures of the pioneer 

flying days in France. Some of his many technical achievements are 

recalled in the present article by an aeronautical engineer who has made 
a close study of his work 


had cruciform control surfaces (rudder and elevator combined 
with universal mounting at the rear of the fuselage. Welding 
was extensively employed, and few if any of these biplanes suffered 
from serious structural insufficiency 

In 1913-14, it is believed, the Bréguet works also constructed 
a series of modified Bristol biplanes. The experimental 200 b.h.p 
tandem flying-boat La Marseillaise, which had sponsons for water 
stability, met with little success. During the 1914-18 period, Louis 
Bréguet’s name was connected with three notable rhe 
Bréguet-Michelin pusher biplane, mostly of metal, of which about 
a hundred were constructed, was the outcome of a fierce com 
petition in 1915. In 1916-17 Bréguet collaborated with Eiffel in 
the design of an interesting strut-braced 
very modern appearance 
grief Ihe Bréguet XIV two-seatel 
1916-17 proved an unqualified success. It had camber 
flaps with gust relief; and one version, in 1917, could be claimed 
first flying ambulance ever built and operated 

A post-war 1,000 h.p. four-engined biplane Leviathan 
with no success, in 
rangement; and an attempt to develoy 
abortive. But, by contrast, the Bréguet ATX multi-purpose military 
biplane of 1921 was essful. One of the first metal au 
craft ever produced in substantial quantities, it was followed by the 
Bréguct and 41 all-steel biplanes, all three being for military 
purpose Actually, however, Louis Bréguet has always 
sincerely interested in the development of commercial transport 
aircraft, and his papers read in thi before the R.Ae.S 
ire among classics on the subject 

Like Sikorsky Louis Bréguet returned to hi first love the 
helicopter, and the Bréguet-Dorand experimentation of 1935 cam 
to triumph indeed This 
rotors of two blades each, again using the principle of self-adjust 
ment of the blades to which Bréguet had been partial from the 
Ihe blades had universal joints and were freely flap 
ping. Some very promising flights and circuits 
on about 240 b.h.p., though the machine 
Development was discontinued on account of the 
of the firm (a process which was to ruin the prospects of French 
acronaull 


designs 


low-wing monoplane of 
prematurely to 
biplane of 


which, however, came 
multi-purpose 
variable 


as the 
met 


‘ 


spite OF an ingemou sutomath coupling 


icTro-cnginces ilso proved 


highly SUCK 


country 


close venture employed two co-axial 


beginning 
were demonstrated 
we ighed over two tons 
nationalization 
al enginecring for years to come 

Louis Bréguet has also become known as the author of notable 
ind of technical papers. During hi 
early work on commercial aircraft ce velopment he established 
formule for aircraft range and endurance which are 
well known under his name. A son-in-law of his became 
Prime Minister and Air Minister—in connection 
Bréguet’s name was occa accorded unwanted publicity 


A.R.W 


scientific treatises valuable 
now 
Succes 
sively which 


onally 


page 767) 


flying prototype to study the bask 
characteristics of the typx As 
neither pressurization nor anti-icing, and will have Dart 50 
The second complete airframe will be used for fatigue testing (the 
fuselage being tested in Fokker’s recently built concrete water 
tank at Schiphol The third machine, complete with Dart 511 
pressurization, de-icing, and full furnishings, will act as 
flying prototype (at which time the first will be re-engined with 
Slls and completely equipped before resuming flying); and the 
fourth will be used for statx Subsequent machines will 
form the production series. The first production aircraft should 
fly about the middle of 1957, and the initial batch of 20 should 
be completed in about 18 months 
In addition to having been des 
cate of 4 


performance and handling 
mentioned, it will be fitted with 


a sec ond 


testing 


igned to obtain a Dutch certifi 
onstructed that, with 

American Civil Air 
strong that the Fairchild com 
right of American manu 


urworthiness the F.27 is being so 
minor modifications, it will comply with the 
Regulations Ihe probability i: 
pany will take up its option on the 
facture of the F.27 

Apart from the fatigue tests, the static tests to be performed 
on the Friendship at Schiphol include water-tank testing of the 
pressure cabin to twice the normal working pressure; combined 
tests of fuselage under ultimate in-flight bending load 
pressurization and at one-and-a-half times working pressure 
ultimate landing load on centre-section critical for 
torsion and shear of centre-section, wing-fuselage attachment and 
bending of rear fuselage 


without 
ind fuselage 
and ultimate 


bending load of wing 





SOLDERING 
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ALUMINIUM 


A New Process Approved by the M.o.S. for Aircraft 


first solders approved by the Ministry of Supply for joining 
aluminium and aluminium alloys have recently been 

released by the Sheffield Smelting Co., Ltd., whose laboratories 
have evolved what is known as the Thesscal process 

Research was directed towards attaining a satisfactory medium 
between soft soldering at around 250 deg C and brazing at about 
600 deg C. On light alloys, the former process usually results in 
a low-strength joint with poor corrosion resistance, while the 
latter involves temperatures too high for joining thin-gauge sheet 
of the strong age Seodenatte materials such as Duralumin, and 
introduces risk of distortion 

Extensive tests of the process were carried out by the R.A.E 
prior to the granting of M.o.S. approval; humidity tests lasting 
nine months were made by the Radar Research Establishment, 
Malvern; and the Metropolitan Vickers Electrical Co., Ltd., Rolls- 
Royce, Ltd., various airframe manufacturers and the Aluminium 
Development Association have also co-operated. Trials have in- 
cluded salt-spray tests of joints and two-year exposure to Sheffield’s 
industrial atmosphere. A series of British and foreign patent 
applications has been made 

The work resulted in the production of two hard solders, 
Thesscal “A2” and “P.12,” which have been approved to speci- 
fications D.T.D. 900/4367 and D.T.D. 900/4398 respectively 

“A” has a melting range of 420 deg C to 450 deg C and is 
used with the maker's No. 92 flux. Main application is on sheet 
metal and fabricated forms of aluminium and its alloys. This 
is a free-running solder, and the technique of use is very similar to 
that of silver soldering. “P.12” hard solder has a wider melting 
range, namely, 440 deg C to 510 deg C. Not so free-running 
as Thesscal “A,” it can be moulded rather in the manner of 
plumbers’ solder. Its use is principally in aluminium alloy cast- 
ings—to repair broken castings, build up lugs and protrusions, 
join castings to sheet metal, and to fill in blowholes or incorrectly 
positioned drill holes. Like the other, it is used with No. 92 flux 

Thesscal “A” is stated to have particular application for air 
craft equipment, and for unstressed or lightly stressed parts, in 
situations where the low process-temperature enables thin Duralu- 
min sheet or sections to be joined by unskilled labour without 
danger of fusion. One manufacturer has used the process for 
assembling elevator tips from light-gauge Alclad, thus effecting a 
weight-saving in comparison with the welded assembly in heavier- 
gauge material previously used 

Weight-saving, it is pointed out, can also be effected by re- 


[1D AILS of the development of what are claimed to be the 


CANADIAN HUNTING APPOINTMENTS 


OME recent appointments in three Hunting Group companies 

in Canada have been announced. Mr. Fred M. Hanna has 
joined Hunting Associates, Ltd., as technical assistant to Mr. D. N. 
Kendall, vice-president. He will assist Mr. Kendall in the estab- 
lishment of technical policy in all companies in the group. Mr 
Hanna's previous appointment was as chief engineer of P.S.C 
Applied Research, Ltd., one of the Hunting Associates companies 
He is closely associated with this company's development of air- 
borne magnetometers and radiation detectors. 

Mr. George Suarez has been appointed general manager of 
Field Aviation Co., Ltd., Oshawa, Ontario. Formerly manager 
of the survey-flying division of the Photographic Survey Corpora- 
tion and Kenting Aviation, Ltd., Mr. Suarez has been with P.S.C 
since 1947 

One of Canada’s most experienced helicopter pilots, Mr. Al 
Soutar has become manager of Kenting Aviation, Ltd. He has 
been closely connected with the group's aircraft operations since he 
joined the Photographic Survey Corporation, the first Hunting 
company in Canada, on its formation in May, 1946 


STORING DRAWINGS 


>ROM Randalrak, Ltd., 106 Victoria Street, London, S.W.1, 
details of a storage system for engineering and other 
drawings—in fact, any such document that can be rolled—that 
appears to combine the advantages of maximum space-economy 
und minimum time-expenditure in locating a particular drawing 

These “Planstore” units consist of a number of compartments 
each housing a rectangular plastic socket, one end of which is 
closed by two inclined surfaces terminating in a lug handle. Both 
surfaces incorporate a reference-label holder and the angle of 
presentation permits easy reading at any height. A drawing is 


Conk 


A Duralumin-to-cluminium test joint in 16 s.w.g. sheet. After hammer 
ing, the aluminium has cracked but the joint-line is unaffected 


design of assemblies in the light of the fact that Thesscal will 
not only join a wide range of aluminium alloys one to another, but 
will unite any of them to copper, brass, phosphor-bronze, Tungum, 
gunmetal, nickel, nickel silver, steel, and stainless steel 

Application is a straightforward matter of heating with a braz- 
ing torch. Two considerations, however, have to be taken into 
account. The first is that, as in many silver-soldering processes, 
the flux is corrosive and must be washed off the joint. The Thess- 
cal flux, however, has the advantage of being quickly soluble in 
hot water. The second consideration is that Thesscal-soldered 
joints cannot be anodised, because they are attacked chemically 
by the solution; but this difficulty can be overcome by using pro- 
prietary stop-off lacquers before anodising. Where some form 
of protection of the whole assembly is called for by specification, 
etching primers and paints can be used quite successfully; this 
alternative method is approved by the M.o.S 

Thesscal “A” solder, in the “as cast” condition, is stated to 
have the following properties: yield point, 8.4 tons/sq in; U.T.S., 
9.4 tons/sq in; clongation, 5 r cent; electrical conductivity, 
22.3 per cent L.A.C.S. Detailed technical data, including results 
of destruction and other tests on joints, are obtainable from the 
Sheffield Smelting Co., Ltd., Royds Mill Street, Sheffield 4 


rolled and ome end inserted into the socket, which grips the 
document flexibly yet firmly. The other end is then introduced 
into the compartment and the socket pushed fully home, thus 
empenting the drawing horizontally in the body of the unit. 

Drawings can be removed and replaced without disturbing 
others and can be quickly located in the unit by a simple system 
of reference: when one is removed a “location slip” may be sub- 
stituted and the socket replaced with its handle in the vertical 
position, thereby indicating “drawing in use”, and the location 
slip at once identifies the user. 

Planstore units are available in three heights, 89in, 46in, and 
34in. The unit fronts are divided into approximately 1,200, 600 
and 300 compartments. All units are 37in wide but vary in depth 
according to the size of drawings to be stored. 


INSTRUMENTS ON SHOW 


AN exhibition of precision electronic equipment and com- 
ponents made by a number of American and Continental 
firms was held recently in London. Organized by Rocke Inter- 
national, Ltd., and B. and K. Laboratories, Ltd., the exhibition 
included equipment for research, production and maintenance. 
Among the items on view were a sound frequency-analyser 
and level-recorder made by Bruel ¢ Kjaer of Denmark; various 
signal generators, oscilloscopes and other test equipment of 
American design; a temperature-measuring bridge and an audio- 
meter from the Dutch Peekel company; and data recorders from 
a range suitable for laboratory work on vibration, aerodynamics, 
gas turbine performance and other acronautical applications 
Ampex Electric Corporation, U.S.A.). 

The Rocke company, whose address is 59 Union Street, 
London, S.E.1, are British representatives for a large number 
of American and Continental manufacturers of such electrical 
and electronic instruments, components and equipment 
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Latest of the long line of famous Fokker 
aircraft, the F.27 Friendship is fitted 
with Dowty Liquid Spring main and nose 
undercarriage for ease of maintenance 


and sustained efficiency. 
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DOWTY EQUIPMENT LIMITED 
CHELTENHAM 
Member of the DOWTY Group 





FLIGHT, 


3 June 1955 


CIVIL AVIATION 


CYPRUS DEVELOPMENTS 


ETAILS of the £500,000 plan for development of Nicosia 
Airport, Cyprus, during the period 1954-56 are given in the 
annual report of Mr. D. K. Forsdyke, the colony’s civil aviation 
officer. The plan, most of which has yet to be completed, pro- 
vides for extension of the main runway from 5,932 to 8,000ft, 
and of the subsidiary runway from 4,500 to 6,700ft; a new taxi 
track and hardstanding; improved airfield lighting; and an 
increase of some 300 per cent in the capacity of the passenger 
terminal building 
Air traffic to and from Cyprus has increased considerably in 
recent years (67 per cent of passengers entering or leaving Cyprus 
do so by air), and this is reflected in statistics for Nicosia Airport 
The number of passengers handled there increased from 51,877 
in 1952 to 70,602 the following year and to 94,542 in 1954. Civil 
aircraft movements last year totalled 7,351, scheduled flights 
increasing by 7) per cent and non-scheduled by 38 per cent 
Military movements exceeded 40,000. Types of civil aircraft 
most frequently seen at Nicosia included DC-3s (3,495 move 
ments), Yorks (666), Argonauts (486), Viscounts (436), Com 
mandos (371), Hermes (280) and DC-6/6Bs (198 


WINGS FOR WHEELS 


ELIEVED to be the largest long-distance air lift of motor 

cycles is that recently organized by the Uganda Company in 
conjunction with the B.S.A. Co., Ltd. The lift—to Entebbe and 
Salisbury—is the result of lengthy delays in shipping services 
to East Africa. The airlines concerned are Airwork, Ltd., whose 
Vikings recently flew three consignments of 25 machines cach to 
Entebbe and Hunting-Clan Air Transport, Ltd., who despatched 
a Viking-load of 125 c.c. Bantams and 150 c.c. Bantam Majors to 
Salisbury. Further consignments may exceed the 200 mark. The 
motor cycles, which were delivered within about 24 hours, were 
destined for sale to Africans and Indians 


TEN YEARS OF ACHIEVEMENT 
O mark the tenth anniversary of their respective foundations, 
I.C.A.O. and LA.T.A. have jointly published an attractive 
brochure outlining in popular terms the achievements of post-war 
civil aviation. The title, Every Five Seconds refers to the 
world-wide, day-and-night frequency of scheduled air services 
today 

Ihe brochure observes that the “typical” pre-war airliner had 
two engines generating 2,400 h.p. and carried 21] passengers over 
a range of 1,000 miles at 170 m.p.h.; its counterpart of today has 
four engines generating six times more power, Can Carry as many 
1s 100 passengers and cruises twice as far at 300 m.p.h. Com 
pared with its pre-war production, civil aviation annually carries 
“23 times as many passengers, performs 36 times as many 
passenger-miles, 70 times as much cargo transport and 13 times 
2s much mail carriage.’ 

“The sheer physical accomplishment of the past ten years,” is 
illustrated by the following examples: “324,000,000 passengers 
in 10 years equals twice the population of the United States 
180,000,000,000 passenger-miles performed represents the amount 
of transport needed to carry the whole of the populations of the 
Philippines to New York, or the whole population of Sweden 
once round the world; 4,240,000,000 ton-miles of cargo transport 
could transfer all the coffee in Brazil across the South Atlantic, 
or carry the whole tea crop of Ceylon to Alaska—and back 
1.400.000,000 ton-miles of air mail service would suffice to carry 
15,000,000 letters around the world at the equator each week of 
the ten-year period; 8,500,000,000 aircraft miles flown represents 
18,000 round trips to the moon; and to accomplish the 47,000,000 
aircraft hours operated in the decade, a single aircraft would have 
had to start flying 5,365 years ago—in 3410 B.C 


DC .3s of Starways, Ltd., 
the Liverpool-based 
independent operator, 
now feoture an attrac 
tive new colour-scheme 
This example was photo 
graphed recently on the 
apron at Renfrew 


K.L.M. MODIFY SUPER CONNIES 


ODIFICATION of airscrew blades on K.L.M.’s L.1049 

Super Constellations is expected to increase the cruising 
speed of these aircraft by 5 m.p.h., and to improve cooling of the 
Turbo-Compound engines both on the ground and in the au 
The modification, which is being incorporated at K.L.M.’s 
Schiphol base, has the effect of extending the width of the au 
screw blade down to the hub; this is achieved by the addition of 
a foam-plastic fillet on the trailing edge of each blade. After 
heating of the blade, the plastic is applied and oven-hardened; 
protection against atmosphere is provided by a layer of sheet 
rubber and, finally, a coat of paint 


ANOTHER BELL FOR ROTORFILMS 


NLY a few weeks after taking delivery of his Agusta-built 
Bell 47G, Capt. John Crewdson has signed an order for 
another of these three-seat helicopters. The order is announced 
by Hordern-Richmond (Sales), Ltd., Bell distributors for Great 
Britain and Ireland 
A director of Rotorfilms (London), Ltd., Capt 
operating his first helicopter on a variety of assignments, ranging 
from publicity contracts to an airborne trapeze act over the 
Thames. To publicize the product of a well-known brandy firm, 
the Bell sometimes carries outsize “hoardings,” of appropriat 
bottle shape. These appendages have remarkably little effect on 
the performance of the helicopter, and can be detached in 10 
minutes; the “bottles” are of light-alloy sheeting, and were 


Crewdson is 


fabricated by W. A. Rollason, Ltd., of Croydon Airport 


NEW SERVICES APPROVED 
HE M.T.C.A. announce Ministerial approval, after considera 
tion of the Air Transport Advisory Council's recommenda 

tions, of the following scheduled air services 

Air Kruise (Kent) Ltd.—lInclusive tours until October 41st 
between Lydd and Basle; Lydd and Turin wa technical stop at Nice 

Lydd and Venice; Lydd and Salzburg; Manchester and Geneva; Lydd 

and/or Lympne and Lyons (Bron); and Manchester and Ostend; opera 

tion of Dakotas on scheduled services between Lydd and Ostend 
Airlines (Jersey), Ltd.—-Normal scheduled services between Jersey 

Guernsey and/or Alderney and Cherbourg until March 41st, 1963 
Airwork, Ltd.—Inclusive tour between London (Blackbush« 

Biarritz until September 17th, 1955 

- Normal scheduled services between London and Salzburg 
via an optional stop at Frankfurt (until March 41st, 1962); Manchester 

Ringway) and London (optional) and Milan (until May 41st, 1962 

and London and Ajaccio and Malta (until September 40th, 196] 
B.K.S. Air Transport, Ltd.—Inclusion of a traffic stop at Leeds 

and a Customs stop at Bournemouth (Hurn) on one return flight per 

day on their internal service on the route Newcastle and/or West 

Hartlepool - Guernsey (optional) - Jersey normal 


1955 


and 


until March 41st, 1957 
scheduled services from Newcastle to Knocke-le-Zoute and/or Ostend 
ia an optional stop at Leeds until April ith, 1961 (April to October 
inclusive tour between Newcastle and/or West Hartlepool and/or 
Leeds and Lourdes until September 30th, 1956 (April to September 
internal services between Leeds and Southend and Leeds and Belfast 

until April 30th, 1962 (April to October 

Cambrian Air Services, Ltd.—The operation of 
the route Cardiff and/or Bristol - Southampton - Pari 
services between Cardiff and/or Bristol and/or Southampton and Nice 
until March 31st, 1963 (May to September 

Dragon Airways, Ltd.—Internal services between Liverpool - Prest 
wick (optional) - Glasgow until Februar ath, 196 

Silver City Airways, Led.—Vehicle ferry services between Birming 
ham and Le until October jist, 1961 (May to October 

Starways, Lid betwe | a f 
until October 31st 

Transair, Ltd. 
until October 
Perpignan 
10th, 1955 


Dakota aircraft on 
normal! scheduled 


ouquet 
Internal services 
1961 

Inclusive tou 
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Toulouse, Klagenfu 
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R' N’] socesses of the V 
Te w the 


export order 
Some ¢ de Hav 
ered to 16 
passed ti OO mark, and 
‘ par if world, the 
[™ \ le ‘IJ nternal services 
! il recently announced the first civil order for the 
f the Pembroke: two of urcraft have been 
the Finnish Ministry of Agriculture. Auster Aircraft 
ten Autocar to the Argentine for crop spraying, 
enger work, and 11 more have been ordered 
Austers have also been sold to Australia, 
be ly Norway, Pakistan, Spain, Sweden and West Africa 


tended to 
ved for smaller types of 
lland Herons, for exampk 
overseas. Dove sales 
sircralt are operating im at 
most recent delivery being to 
mor, for 


mcount sales drive have 
recei 
have 
ountries have 
least 


Trans 


thes 
these 


INDEPENDENTS’ OSLO MEETING 


b' ROPE'S major independent operators were represented at 
/ , meeting of F.1.T.A.P., which was held last month 
0 In the chair was Mr. Ludwig Braathen, who will be 
led hairman by A. Cdre. Powell at the Federation's 


n Paris on June 15th. Independent airlines from 
parts of the world, including American carriers, will be present 
which will also be attended by observers from 
j ternational organizations and bodies 
Art Oslo meeting, attention was drawn to the issue—then 


o leration by the Norwegian parliament—as to whether 
routes should be operated by S.A.S., the Scan 

iirline, or by Braathens The State airline, 
pressing for exclusive rights to operate these services, 
that they will wvolve a loss of some £200,000, whereas 
ves that they can be operated at a 
in obtaining scheduled rights have also been 
per 1 by Fred Olsen Air Transport, who recently concluded 

reement whereby their two V for delivery later 


leased to B.E.A 


! state 


lependent airline bel 
Diff iltie 
iscounts, duc 


it 
will be 


I eting also condemned the pressure which illeged to 

brought to bear on 1.A.T.A. agents selling tickets for 

LA.T.A. airline services, though this is permitted 

let igreement It believed that the independent 

rned Loftleidir, the Icelandic company which 

itlant services at fares 18 per cent below the 

LA.T.A. minimun The meeting also passed a_ resolution 

py ! he recent French decision to abolish tax on aviation 

<T e* 

A newcomer to the ter 
ritorves served by West 
African Airways Cor 
poration is the Heron 
y Th first of 
WAAC 's three 
Herons is shown with 
passengers about to 


leave Lagos for Accra 
Th mon was the 
inauquration i the 
Heron service, on May 
16th mn the Lagos 
A« Kuma route 





FLIGHT 








Even the Stratocruiser, 
giant of the North Atlan 
tic route, is dwarfed by 
BOAC.’s new Headquar 
ters Building at London 
Airport. The building is 
not intended solely for air 
croft maintenance; Sir 
Miles Thomas is moving 
his office there this month, 
and by July the H.Q. will 
house most of BOAC.’s 
London staff 


Flight 


BREVITIES 


AKISTAN INTERNATIONAL AIRLINES announced that 

they have made the first non-stop commercial flight from 
Zurich to Karachi. This distinction is claimed for the P.LA 
Super Constellation which on May 23rd covered this 3,970-mile 
route in 12 hr 5O min at an average speed of 309 m.p.h 


photograph 


* . . 
The Bocing 707 prototype made its 100th test flight on 
May 19th The maiden flight was made on July 15th last year 


in the hands of A.M. “Tex” Johnston, who was also at the 
controls for the 100th test. Average duration of each flight has 
been about 1} hr; the 150 hr mark was, in fact, reached in the 
23rd minute of the 100th flight. Production of KC-135s (tanker 
transport versions of the 707 for Strategic Air Command) ts now 
under way in Boeing's Renton plant 

* * 

With the restoration of German sovereignty, approval for 
scheduled or non-scheduled traffic flights into or over West 
German territory must now be obtained from the Federal Ministry 
of Transport (Civil Aviation Department), Bonn am Rhein, 
Lennestrasse 30. The only formality required for non-traffx 
flights is the submission of a flight plan to the appropriate air 


traffic control centre 
* . * 


A four-engine syncroscope is among the 30 items of Smiths 
manufacture to be fitted to the Viscounts ordered by Capital 
Airlines. Others include a special thermocouple harness and 
engine-speed indicator system for the Dart turboprops, an A.C 
direct-mounted oil-pressure measurement system and a range of 
position indicators and transmitters for control surfaces and other 


parts of the aircraft 
. . . 


Recipients of the 1955-56 fellowships at the Graduate School 
of Business, Columbia University, awarded by Seaboard and 
Western Airlines, are R. F. Eggan of Missouri and L. F. G 
Jeanjean of Paris. Mr. Eggan, a graduate of the U.S. Merchant 
Marine Academy, is completing a tour of duty with the Military 
Sea Transport Service (Atlantic area Mr. Jeanjean, the first 
Frenchman to qualify for the award, holds Paris degrees in law 
and political science. Two such fellowships have been awarded 
annually by Seaboard and Western Airlines since 1951; their 
object is to facilitate the study of air freight and to increase public 


consciousness of the value of air freight 








Sabena added tenth ty to their helicopter network on Lufthansa’s London office reported “several hur d” book 
inauguration of the ! 


May 23rd with the introduction of daily services to Duisburg within four days of the ir 
Flights operate from Brussels via Eindhoven. Other points on services to London. British passengers repre 
the network are Antwerp, Rotterdam, Liége, Maastricht, Cologne the London booking 


Bonn and Dortmund 


] " * 
= . Passenger maps rv ing i nak 


Iran Australia Airline innounce | registration Air-India Internati netwo \ n ce 
VH-TVH | inciu e nave been allocated to the three Vis duced for the or I 
ount 756s ordered recently for delivery in April/May next year full colour, the maps strike ar lent balance | 
line has also announced the following appointments at it tion and entertainment vid im accurate reteret 
irne office: Capt. R. B. Bailey, acting director of operation terrain en t gether i tions and marginal notes on 
H. Gray, chief pi Mr. R. G. “Ben” Cochrane (for places of intere n Bombay and London i 
A.A. manager in ndon ules manager; and Mr. H frequency of service on this route has recently been incr 


four to five Super Constellation flights weekly 


CLUB AND GLIDING NEWS 


Wi SHIRE School of lying, Thruxton, reports that it faces look very small indeed. The rudder and elevator chord 
! 


twee 


did think much ugh utilization’ of club aircraft do not exceed 7in. The landing gear consists of a retractable 


i pite of the fact } I ently gains ur-efhciency and tail skid; there is no nose skid at all lo prevent nosing 
Instead of tryu +t a lot of flying out of very few on landing, the wheel set well forward of the centre of gravi 


club believes in having a large number of machines, his results in a considerable weight on the tailskid (a trolley 
cut down members’ waiting time Present fleet needed for ground handling ind could lead to difficulties u 
four Autocrats, four Proctors and six Tiger Moths, directional control on landing. The cockpit is comprehensively 
itther six Tigers and five Proctors in reserve. Another equipped. The controls include flaps, dive brakes, trimmer, wheel 
result of possessing a king-size fleet, apparently, is a creditable retraction, wheel brake and rudder pedal adjustment. Radio and 
total of flying hours: for the year 1954-55, club flying amounted oxygen are installed 
© 3,221 hours (compared with 2,700 for the previous year), in “Guido Schaefer was aero-towed to 2,500ft on a demonstration 
iddition to 700 hours on Army co-operation work flight which he ended with a low pass at 140 m.p.h. The stalling 
Among resident students at Thruxton recently were the speed is reported to be 45 m.p.h. with flaps down and 55 m.p.h 
chool’s first two post-war German pilots who, after a refresher with flaps neutral. The dive brakes appeared very effective and 
ourse, both obtained British P.P.I The training of A.T.« the landing was straightforward. Each wing tip clears the ground 
adets continues by less than three feet, however, calling for care in both take-off 
ind landing In flight, the rolling performance looked good, a 
[D' RING _ wg of the OSTIV Bureau in Zurich in 45-deg bank reversal taking about foe wcconds only. ¢ 
March 19 visit was paid by Boris - ag ind Alan ¥ ‘tes in thermals did not appear easy, however; corrections wi 
to Birrfeld, thirty miles from Zurich, to see the latest Swiss sail rudder and aileron were frequently made, and it seems probabk 
plane, Elf y were accompanied by “Pirat” Gehriger that a greater tail surface area would add usefully to directional 
hairman of the gliding comm SiO! ind secretary of the ind longitudinal stability 


1 


. ' lub lan ' wits on th [ 
Swiss Aero Club. Alan Yates repor n the _ Ill ' Over forty flights and thirty hours have so far been flown. and 
' hir s ) F ty } sp - 
The new machine has a span of 16 m and an aspect ratio o the gliding ratio is said to be better than 35:1 
21. The nine-metre centre-section of the wing is placed on the 
fuselage in one piece, each outer wing and aileron (3.5 m) is added 7ROM Kuwait. 4 ian Gulf, S/I l Paul Nash, A.F 
! 


later. The wing has a full-span flap-cum-aileron which has a previously C.F.I. of No. 15 Reserve School, Redhill, and 
onstant chord of only seven inche The flaps can be lowered now C.F.I. of the Kuwait Aero Club) has sent the following 
1s a whole for slow flying, but they also act as full-span ailerons club news 
the outer part deflecting more than the inner part. The aerofoil “The Kuwait Acro Club was formed about 18 months ago on 
was deve loped by the designer, Pfenninger, and is a laminar flow the orders of His Excellency Sheikh Abdullah Mubarak as Subah 
section with it r! kness as far back as 60 per cent of C.LE Iwo Auster Aiglets and two Autocar were flown out 
the chord nt thick at the root and about from England in March 1954 The club offers flying training 
12 per cent er wing junction. The whole of the wing free to selected Kuwaiti students and others, in addition to paid 
us far back as iny flap/aileron, is ply-covered and magnifi flying at normal U.K. rates 
ntly free from surface wavin« ive brakes emerge well back ‘Just over 1,800 flying hours were achieved during the first 12 
both surfaces of th g an e thus unlikely to upset the months and eight Kuwaiti student tarting from ratch 
inar boundary layer obtained their British P.P.L.s These tudents have now been 
The fuselage is nd the cockpit very shallow. The sent to the U.K. for further ad ning Many other 


owner, Max Schachenn 1 mali enor to be comfortable but members have achieved first solos and now well on the way 


Cryuico Schacter who fi on the occasion of our visit, is taller to obtaining their licence 

ind looked cramped lag ery long but the tail sur “An impressive ceremony was held 

Kuwaitis with their licence ind it was when perform 
pleasant task that His Excellency announced that hi 
present the Club with four more Auster hese have now 
delivered, making the club fleet fi Aiglk ind three Auto 


Unusual airfield in this photograph is the privately owned field of 
Bosworth Hall, Husbands Bosworth, venue of a rally organized recently 
by Mr. D. C. Maxwell, director of the Ind Coope and Allsopp brewery, 
and a Gemini-operator. Shown on departure is W/C. Roxburgh’s Auster 


FORTHCOMING EVENTS 


Canadian International Trade Fair and Air Show, Toronto 


Aluminium 1955 Exhibition: Royal Festival Hall, London 
British Plastics Exhibition and Convention Olympia 
London 
Royal Tournament, Earls Court. London 
Aeronautical Union of Jugosiavia: Sixth Federal Gliding 
Contests, Jugosiavia 
Ninth Rally of the Wines and Chateaux of Anjou, France 
Royol Air Forces Association: Annual Conference 
French Aero Club: F.A.|. 50th Anniversary Rally. Par 
Paris Aero Show 
R Ae © Third National Air Races meet ng, Bristol 
Royal Air Forces Association: Air Display, RNA‘ 
ham. Belfast 
Aircratt Golfing Society Match v Racing Club 4 
Lo Boulie, Paris 
F A.l.: General conterence 
RNAS. Eglinton, Northern ireland: Air Day 
R.N. Electrical School, HMS. “Aru Worthy D 
chester: Air Day 

20 1A5. and RAeS Fifth Anglo-American Aer 

July |. Conference, Los Angele 

21.22. Towring Aircraft Display, Quiberon 

22. Women’s Engineering Society: Annual general meeting 
5-11. SB.AC. Show, Farnborough 
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SERVICE AVIATION 


Royal Air Force and Fleet 


Malayan Awards 
Th! (Jueen has been graciously pleased 
pp he following awards to 
mer the yyal Aw Force and 
iE Army m mnectiion with opera 
aya between June Ist and 
er 40th, 1954 
ORDER OF THE SRITISH EMPIRE 
G b O.BF APs 
Ke B.S AP RAs 
Ta Ww ia DF« 
I A. FP. Derr 
DISTINGUISHED FLYING 
\ H. Mill P/l P 


Slater 


CROSS 


DISTINGUISHED FLYING MEDAI 
lr. Wall; Cpl. A. Abbott, R.A.S.' 
MENTIONS IN DESPATCHES 

Fenner and A. H 
jones and K. R 
whill and G. A. Pausx 
FiLs J. W Baxter 
Brown; EB. H. P 
R rts; D 


Porter 


Manns 


lard 


BRITISH EMPIRE MEDAL 
DM Harper a Pj 
H. F. Jur 


Harker 


No. 601 Adoption and Affiliation 


4th, the London County 
lin session unanimously agreed 
id idopt No. 601 (County of 
RK Aux Al 
historic part played by the 

the defence of London, it 
ontribution to victory in the 

i war, and it lose assoqcianon 
ounty of London The 
by Mr. I. J. Hayward 
t leader of the Oppo 


OD Cound 


juadron in recog 


motion 
and 
ition 


resolution s beme sent 


Edinburgh, who is the 


News 


fir Arm 


Avon-Sabres of the Sabre 
Trials Flight at the Royal 
Australian Air Force base 
at Williamtown, New South 
Wales. These aircraft are 
built by the Commonwealth 
Aircraft Corporation § at 
Fisherman's Bend 


Honorary Air Com 
modore. He will attend a 
ceremony at County Hall 
on June 8th at which the 
adoption will be formally 
recognized 
On May 24th, also, the 
Air Ministry announced 
the afhlianion of No. 601 
to No. 24 (City of Ade 
laide Squadron, Royal 
Australian Citizen Au 
Force Ihe purpose of 
this affiliation is to foster a 
clom relationship between 
the squadrons by a regular exchange of 
information about training and social 
and by the extension of hos- 
pitality to members visiting one another's 
countries 
No. 24 Squadron, now commanded by 
S/L. V. B. Cannon, D.F.( was formed 
in 1940, originally for general-purpose 
duties, and served in the South and South 
West Pacific areas during the war. In 1943 
ind 1944, it operated in New Guinea as a 
bomber squadron armed with Ven 
geance aircraft. Later in 1944, it was re 
equipped with Liberators for the heavy 
Ihe squadron was disbanded 
in 1946 and re-formed as a fighter squad 
ron of the Royal Australian Citizen Air 
Force on April 30th, 1951 
The Honorary Air Commodore of No 
24 (City of Adelaide) Squadron is A.V-M 
Sir Robert K.B.E., C.B., MA 
the Governor of South Australia 
No. 601 Squadron was formed in 1925 
ind embodied for active service when war 
began in 1939 The squadron served in 
the United Kingdom, where, armed with 
Hurricanes, it took part in the Battle of 
Britain, in Middle East theatres and in 
Italy, mainly in the fighter and fighter 
bomber rdéles, until 
1945. It was re-con 
stituted on a peace 
time basis in 1946. It 
is commanded by 
S/L.C.C. McCarthy 
Jones, A.F.¢ 


activities 


dive 


bomber rdle 


Cseorge 


of Church Fen 
commanded by 
Cc F Gray, 
, DFC. heve 
won both the Dacre 
and Esher Trophies 
Left to right: S/L. B 
Beard, AFC., No. 19 
Sqn., with the Dacre 
Trophy, W/C. 2. WwW 
Oxspring, O.F.C., 
AFL Wing Com 
mander Flying) and 
S/L. E. Evans, No. 609 
West Riding) San. 
R Aux AF with the 
Esher Trophy 


Units 


Sir Francis Mellersh 
ITH great regret we record the death 
of A.V-M. Sir Francis Mellersh and 

Lt-Cdr. M. Baring as the result of an 
accident to a Naval helicopter near 
Chichester 

According to reports, the helicopter, a 
Dragonfly, had flown Lt-Cdr. Baring to 
the Itchenor Sailing Club and had hovered 
while he stepped off to meet Sir Francis 
As it turned to head out to sea again its 
tail rotor struck the mast of a dinghy and 
the aircraft went out of control. Both men 
were struck by the rotor blades 

Sir Francis Mellersh, who retired from 
the Service last year, joined the R.N.A.S 
in 1916 and transferred to the R.A.F. in 
1918. As a senior officer he spent much 
of his service in the Far East. He was 
Air Commander, Strategic Air Force 
South-East Asia, from 1944 to 1945 and 
A.O.C. Malaya from 1949 to 1951. Before 
retirement his last appointment was Com- 
mandant-General of the R.A.F. Regiment 


Flying Risk Insurance Concessions 


HE Air Ministry announces that, as 

from April Ist, R.A.F. officers and air 
men of the flying categories who pay extra 
premiums on life insurance policies to 
cover flying risks can have 75 per cent of 
this additional expense refunded, up to a 
maximum assured sum of £2,000. With 
income-tax relief, this new concession will 
mean that in the great majority of cases 
men who cover themselves against flying 
risks in this way will be able to do so at 
little or no cost to themselves. The con 
cession is additional to the flying pay and 
other benefits already enjoyed by members 
of the flying categories 

A similar concession will also apply to 
personnel who do not ordinarily fly, and 
the Royal Navy and the Army are making 
comparable arrangements 


No. 151 (F) Squadron History 
SHORT history of No. 151 Squadron 
has recently been published in book 

let form. A limited number of copies are 

available free of charge to ex-members of 
the Squadron, who are invited to apply to 
the Commanding Officer, 151 Squadron, 

Royal Air Force, Leuchars, Fife 
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HORDERN-RICHMOND (SALES) LTD. 


HEAD OFFICI HY-DU-LIGNUM WORKS, HADDENHAM, BUCKS, ENGLAND 
NORTHERN OFFICE: BARTON ARCADE, DEANSGATE, MANCHESTER 
AYLESBURY 1100-1102 Telegrams: WINSTIX, AYLESBURY 
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FLEXIBLE HOSE Ra 
A BETTER HOSE OF LIGHTER WEIGHT 
M.0.S. APPROVED FOR LOW PRESSURE 


FUELLING SYSTEMS 


A Ya " 


MARICON a mres. OLDFIELD ROAD, HAMPTON, MIDDLESEX 
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WE ARE A.I.D. AND A.R.B. 
APPROVED STOCKISTS 
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WU. Uilion & Soved (LONDON) Ltd, 


Registered Office: 3, Chalfont Road, #7 
Werks: 6, Sheungham Road, 7t.7 
Telephone Mod. Horths ¢476/7/8 E 2546 





HIS WAY 


for the best advance picture of 
Britain’s Plastics Industry, 1955 


Published by the organizers of the exhibition, the June issue of BRITISH 


PLASTICS gives the first news of what the plastics industry has achieved 


It contains floor plans of the exhibition, descriptions of exhibits and quick 
reference charts to material manufacturers, moulders, fabricators, plant and 


equipment. It serves not only as a daily Show Guide, but is a permanent 


buyers’ reference for everyone engaged in the industry 


A PERMANENT | BIRITISH PLASTICS 


Buyers’ Guide to the 


Plastics Industry Show Guide 
A GUIDE Now on sale 


to the Exhibition 
and Convention FROM YOUR NEWSAGENT - 2s. 6d. 
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fi RCRAFT 


PRESS DAY Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 


space being available 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. (4 - per line, minimum * 
Contracts 
ine fainitnan 
oo ente must be strictly prepaid and ehould be ac 
oo pete by 
Postel Orders and cheques sent in payment for adv 
and cromed & { 
Trade Advertisers wh 
tees ive loserthot riders 
Bor embers. For the 
harge for words plus | stra to defray the cost 
wivertisement charge Replies should be addressed & 
lywuion, 8.1 
The Publishers retain the right to refuse 
f ation of for clerical 
The engagement 
Ministry 
4 inetoalve 


cancles Order 1062 


tae theme imine regularly are 


” printer's 


unless be of ehe 


average line « 
Patents, Legal and Official Notices, Public Announcements, Publix 
} bach paragraph is charged separately, name and address must be counted 
vddressed to FLIGHT Classified Advertisement Dept 


ertisements should be made payable t 


allowed a discount 
Full particulars will be sent 
nvenience of private advertisers, Box Number facilities are available 
of registration and postag 
Hox OOO*), « I ight 


f Labour and National Service ets 
or the employer is excepted from the pr 


ontains 6-7 words Special rates for Auctions- 
Appointments, Tenders per 
All adver 
Dorset 


lliffe & Sons, Ltd 


f for 1 ”, for 26 and 1 fo 

m applicathor 

at an additional 
which must be added to the 

Dorset House, Stamford Street 


r withdraw advertisements at their discretion and do not accept liabilit 
errors although ever are in taken ¢t av 
f persons answering these advertisements must be made 
red 15-64 of a woman 


id mistakes 
through the local 
‘man ag 
visions of The Notification 


if the applicant 











WHY RISK DERMATITIS? 


Lost hand 


Dermatiti the 


or full production ? 
ause of more lost 
man-hours than any other indus- 
trial diseasx can be avoided sim- 
y by using Rozalex. For over 25 

Rozalex have specialised in 


er creams for industry. They 
answer to most in- 


The full 


hnical resources and experience 


und the 


trial skin irritants 


our disposal on 


10 Nor 


vaicx are at 
t to Rozalex Ltd 


folk Street, Manche 


ROZALE 


BARRIER CREAMS 


iter 2 
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THREAD INSERTS 





FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel MBE DOWN 2355/6 














AIRCRAFT FOR SALE 


CARTWRIGHT HAMILTON AVIATION 


( PPER the following selection from the many air 
craft available 
£14 7 D.H. Dove, low engine and airframe 
, hours, executive interior, fully compre 
hensible, radio equipment 
£17 00 Lockheed 12A, luxurious long range 6 
9 seater, suitable for executive use 


£3200 Le Oe months ¢ of A 


in excellent condition 


£1625 ! Miles os 1A, VE 12 months 
£495 Percival Procto = IV, 4-channe!l VHF 


months «|. o 
4-channel V.H.I 


£525 Percival Proctor Mk. IV 
dual control, 12 months ©. of A 
£425 Taylorcraft “Plus D,” low engine hours, dual 
~ control, 12 months ©. of A 
£225 D.H. Tiger Moths, 12 months C. of A 


LSO available Dakotas, Yorks, Bristol Freighters 

Rapides, Ansons, Consuls and several amphibians 

and a large number of light aircraft for private owners 
part exchange and financial facilities arranged 


JLEASE contact Cartwright Hamilton Aviation, Ltd 
282 Kensington High Street, W.14, Western 0207 
and at Croydon Airport. Telegrams Autavia (0751 


WwW. 8. SHACKLETON, LIMITED 
LARGEST AEROPLANE BROKERS 
23 years at 175 Piccadilly 

different types of aircraft sold 
offer for unmediate delivery 


RUROPE'S 


BRISTOL WAYPARERS 3if 
HANDLEY PAGE MARATHONS 
MILES MESSENGERS 
PERCIVAL PROC TORS 

MILES GEMINIS 

TIGER MOTHS 


MILES MAGISTER 
AIRSPEED CONSULS 
W 5S. SHACKLETON, LIMITED, 175, Piccadilly 
© Lendon, W.1. Cables: “Shackhud, London 


Telephone: HYDe Park 2448/9 {0070 


R. K. DUNDAS, LIMITED 


“PRING into the air this summer on a magic carpet 
. by Auster, Percival, Miles or De Havilland. Have 
you noticed how ridiculously cheap sacroplanes are 
these days and cheaper to run since the Royal Acro 
Club 3-year maintenance scheme 


we pack and ship them abroad, too —by the dozen 


K. DUNDAS. LTD... 29 Bury Street, London 
*S.W.l. Tel: WHI. 2848. Cables Dundasacro 
Picey, London [oss¢ 


225, 12 months C. of A 
foe4s 


MGER MOTH, perfect, f 
Airviews, Lid Manchester Airport 
JENDAIR of Croydon Airport can supply most types 
of British aircraft Pull details from Vendair 
Croydon Airport. Croydon $777 [0603 
*‘HIPMUNK New C. of A Nil Engine hours 
£2,250 TIGER MOTH. New C. of A. Part 
exchange or HP. facilities 
ONDON AERO CLUB, LTD 
4 drome, Herts. Essendon 1 [0280 
PROCTOR IV four-seater Airframe hours 400 
Engine hours 200. Full twelve months C. of A 
£425. Immediate Delivery. Wescol, Queensbury, Brad 
ford. Tel. Queensbury 2581 [3780 
“MIGER MOTH, 1,400 engine hours to run, 5 yrs. ¢ 
of A. expires Jan., 1958. Blind flying hood. £325 
0.0. Seen London area. Battersea 3751 after 7 p.m 
SHE. 4294 [3792 


Panshanger Acro 





Hachiniats of plastics for the 
tireraft Industry 
ALD. & ARB. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc 
Kk. SS. ASTON & CO. LTD. 
4 SEBASTIAN STREET 
CLERKENWELL, LONDON, E.C.1 


I ele Phone LERKENWELI 








GROUND EQUIPMENT 
Large Range 
EX STOCK 


Aero Maintenance Equipment Limited 
100a Clapham Park Road, London $.W.4 


Tel. MACaulay 2477/8 








The 
British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to Secretary 











INVERTERS & SPARE PARTS 
CLARENCE CARRUTHERS, INC. 


79 Wall Street, New York, N.Y. 
Exporters-Manufacturers and Dealers 


Cable Address: CLARCARRU, N.Y 











AIRCRAFT and ENGINE PARTS 


povetss LOCKHEED — BEECHCRAFT 
P &W— WRIGHT—LYCOMING...US RUBBER 
GOODYEAR—ELECTRONIC PARTS 


Imwned:ate attention and prompt shipment 
Assure complete satisfaction 


ATLANTIC AVIATION 
TETERBORO, 4.J..U.5.A. Cables: Atlantic Teterboro 














COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


imperial Works, Tower Bridge Road, 


Telephone: HOP 1784 LONDON, 8.E.1 




















AEROSERVICES 


LIMITED 
AIRCRAFT —Severa! types of both light and medium 
heavy aircraft available 
SPARES—Large stock of both Airframe and Engine 
Spares, particularly for the Dakota Aircraft, Pract 
and Whitney Series 8.1830 Engines and Lycoming 
Series O-290-3 Engines Send for Detai!s 


CROYDON AIRPORT, ENGLAND 


Tele: CROydon 9373 Cebles: Aerosery, Croydon 
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Terms 


| 
| 


to Flying 
clubs 


actia 


RACING and TOURING GLOVES No. 807 


>tring acks, leather palms. Coo wear. Excellent 


Mor 
Fly 


4 


9 ves 


7 
Latest Patter Py 
R.A.F. ANTI- a 
GLARE SUN 
SPEOTACLES 
Complete with 
strong ase jan | 


22/6 
(Dept. F) 124 Gt. Portland 
Street, London, W.1 
Tel Muse 4314 
Aviakit, Wesdo, | Jor 





i 
j 





LIEBERMAN F 
and GORTZ ‘ 


21X47 
Sent for /7 


WONDERFUL 21 
MAGNIFICATION! 
Brighter, more powerful , 
and wider angle than 
any other Continental Prismatic Binocu 
and a revelation. ONLY 
(O.G internal diameter) 
lenses give such 3-D viewing. Day and 
night BLOOMED LENSES. 9tin. x 6¢in 
28 oz. With case, etc., 17/6 dep., balance 
payable over 8 months. Cash price 19 gns 

Worth much more 
OTHER MODELS 


lars. Fantastic 
our 21 x 47 


j 
| YNX 4 
LAL. 


G" 


FLIGHT 


AIRCRAFT WANTED 


Any 


spares 


condition with 
Fullest 


USTER Mk. IV and V 
without engines. Also 


f details t 
Box 2875 2 


AIRCRAFT FOR HIRE 


anywhere in the U.K. or Co 
hours for 


STERS for hire 
tunent for touring commercial 
holidays, etc Large ficet available Daily « 
rate Portsmoutt it Airport 


A' 


leal 


weekly Aero ( 


mou l« 17641 


AIRCRAFT ACCESSORIES AND ENGINES 


A! 


. . 
AIRCRAFT spares 


}.W Instruments), Ltd 


WALTER, A 


ENGIN pare 


| A‘ CESSORIES 


gNSTRI MENTS 


writ call, cable 


A J. WALTER, Gatwick 
® Horl 14 and 151 t S/¢ Cal 
eng, Londor 

ILITARY and 

Morris and Horwood 
wl le Langham 64¢ 
A BROCONT ACTS, LTD., Gatwick Airport 
f le Surre Suppliers of: radio, clectr 
AGS. Tel: H 


aft and engine 


Lid., 9 Cavendish Square 


civil air spar 


raw materials 


Horley 


quipment 
ables Aecrocor 


AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 


acro engine for installation into Avr 
Tutor w engine spares wanted Parti 
lerby Aviatior Ltd Derby Airport 


AIRCRAFT PROCUREMENT 


AP R.AeS 


Csrosvenor 


EDWARD MOLE, B.S« 
London, W.1. Tel 


CAPT 
31 Dover Street 


90? 
‘PECIALIST in the procurement of aircraft and 
m behalf of clients at home and 
invited 0401 


aviation equipment 


yerseas. Representation and agencies 


cal, ground 
rle 


8x 25-410 17 6 
6x 32—413 19 6 
10 x 40—417 19 6 
15 x 40—419 19 0 


8x W411 17 6 
8 x 4—415 19 6 
12x 4418 19 6 


20 x 40—419 19 0 AIRCRAFT SERVICING 





16x 50-448 0 06 Or all on Terms 
Lists Binoculars, Watches, Tents, etc. Terms 
HEADQUARTER & GENERAL SUPPLIES, LTD. 
(FL/63) 196/200 Coldharbour Lane, Loughbeore 
édenc., London, $.£.5. Open all Sat. 1 p.m. Wed 














Ww! specialize im « 
to customer's re 


I 


J. R. STAINE 


& PARTNER‘ 


rf 
\ =) 


BATH AN SAI 


Services 
Moulton $218 


EPAIRS and C. of A. overhaul for all types of air 

craft Brooklands Aviation, Ltd., Civil Repair 
Sywell Acrodrome, Northampton Tel 
[030 


CAPACITY AVAILABLE 


available for all classes civil aircraft 


repair and modification 


‘APACITY 
overhaul 
onversions and radio installation 
quirements Apply, Helliwells 
Eimdon, Birmingham, 2¢ 
1764 


td Birmingham Airport 





AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 








R.A.F. OFFICERS 
UNIFORMS 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST 
WOOLWICH, 5.E.18 PHONE 10 




















Offer 


TWO 


HILLER 
— ~360 
‘HELICOPTERS 


FOR 
IMMEDIATE DELIVERY 


. 
EXCELLENT CONDITION 
7 
FULLY OVERHAULED 
7 


CONVERTED AND MODIFIED 
TO 
HILLER 
MODEL 12B STANDARD 





FITTED WITH NEW 
200 H.P. ENGINES 


FIELD AIRCRAFT 
SERVICES LIMITED 


I IRPOR 








FLIGHT 








CLOTHING 


WIND TUNNEL ENGINEERS = 


R A.P. and R.N. officers’ uniforms purchased; large 
© selections of R.A.P. officers’ kits for sale, new and 
FLIGHT TEST OBSERVERS | | :cosoaucect™ShAs site cttaact teeny 
ngton Street, Woolwicl Te Woolwich 105‘ ‘ 
CLUBS 


Aeroplane Company at or — 


following staf to carr |}@URREY FLYING CLUB, Croydon Airport 
ve programme of . . M.C.A. approval for private 
development 


« the 
tot s hcences. Open 


I 
even days a week. “Croydon 44 029 


INTERMEDIATE 4 SENIOR I ONDONERS Your moet sececessible and reason 
en / ble st MCA proved courses Au os euner . . 
WIND TUNNEL ENGINEERS 64/- | approv irse Austers STRESSMEN of experience and 


hour, trial lesson 17/6. Penguin Flying ‘ —. sbility os STRUCTURAL ENGINEERS 


ow stub<sor ne per nie Vik 1 Mx 
I ERTS AND ESSEX AERO CLUB, Stapleford na well-known firm in the THAMES 
lawney Acrodrome M.C.A. approved private 
pilot's licence course. Auster, Gemini, Tiger, Hornet VALLEY areo Houses t ent are 
{ wind tunnel wo ‘ Messengers and Proctor aircraft. Trial lesson 35 i‘ 
he senior positions entre of London. Central Line Underground to 
Bois, bus 0 two dul Open every day 
INTERMEDIATE and SENIOR " tapleford 21 0230 | 
PLIGHT TEST OBSERVERS | 
" he Fixed Wing and Rotating Wing WE Al sO WANT SENIC R 


eS a ane Serene CONTACT LENSES 


yailable for nted to these 


ent Department 


. AERODYNAMICISTS 
vid ponsans either a degree: MODERN CONTACT LENS CENTRE, 7 (DI WEIGHT CONTROL ENGINEERS 
eagte ons : Endsleigh Court, W.C.1. Deferred terms. Book 
| engineering o342 TEST ENGINEERS 
ee ae DESIGN DRAUGHTSMEN 


eng 


INTERMEDIATE and SENIOR 
a 

ra ery Ai , P , R w SUTTON (CONSULTANTS LTD W an offer excellent aie with 

Flight Researc , * Lansdowne Place, Cheltenham. Te 3811 {0291 d contrit n 4 life 

ents to undertake the : WING COMMANDER R. H. STOCKEN 2 goo tei pe on : 

jel drawing srun FP R.AeS Eagle House, 109 Jermyn Setreet assurance : iso excellent 

cel work London, 5.W.1. Te Whitehall 8863 O419 

R K. DUNDAS, LTD., have been giving the correct 

© anewer t aviation probiems for twent ycars growing 

wit I nica Purchasing Operations Marketing 

e 


29 
Bury Street, London, 5.W.1. WHI. 2848 [0560 


sports facil I yctor a 


‘ 


A ving details of exper Please send full part jlars of ex 


b'S.27, should be eddressed ta the Borsennel | | PHOTOGRAPHY perience to Box No. AC 06682, 


Maeneger, The ot Aeroplane Com " 
pony Limiced, Aircraft Division, Filton Ath RAPT cameras K20, K24, P24, PS2, etc. We Semson Clark & Co., Ltd., 57/61 
House, Bristol have large stocks equipment, including controls Mortimer St., London, Ww.l. 
mounts ienecs and processing tank filer 
| ARRINGAY PHOTO SUPPLIES FM 
Green Lane, N.4 MOT 2054 


SHORT BROTHERS PUBLIC ANNOUNCEMENTS GUIDED 


AND AIR TRANSPORT ADVISORY COUNCIL WEAPONS 


T Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
r , 
erate scheduled air services he Bristol Aeroplane Company 


. "* 
PPLICATION No. 480. From Airwork, Ltd., of —? Riad “ 
A j (Chesterfield Street, London, W.1, for an All \ ited at Filton offers the wing 














im the ‘ 
Freight Service with York, Viking, Bristol 170, Dakota appointments in the Guided Weapons 


' ive yvocon e% 
D.C.4 and D.C.6A aireraft for the carriage of Freight 
GUIDED WEAPONS DEPARTMENT | jini ‘uc’ SoSc inser Ai teri .ctelsseh™ | | Department 


Prankfurt Stuttgart London Airport at a frequency 
CHIEF STRESSMAN—o yu ilified ”# 200 return flights per year increasing further m fa) FLIGHT DEVELOPMENT GROUP 
tre n initially a » Grout eader accordance with traffic demand for a period of it Two Technical Engineers for planning 
years, commencing two weeks alter date of approval 
Ihe Company also ask for permission to integrate this 
service at their discretion with their other All Freight should have an Honours Degree 
Services already approved for operation to European Engineering or equivalent profes 
Jestinations 

PPLICATION No. 60/1. From Manx Airlines 
' ng! yp ma J Ltd { Ronaldsway Airport Isle of Man, for nove experience of Automatic Con- 
STRESSMEN continued approval of their Seasonal U.K Internal | trol Systems and the other should 
r Service with D.H.89 and Dakota aircraft for the have experience of Flight Develop 
‘ Wwe ' carriage { passengers, supplementary freight and | , 4 
Departments a mail between Isle of Man (Ronaldsway) and Carlisle | ment. In the latter 3e€, Spe izec 
Kingstown) at a frequency of up to ten services daily experience of structures and yw O€¢ 
luring the season from May to Septembr inclusive dynamics would be an asset 


a development programme Bott 





mal qualification: One should 
Wet } 


ey : each year, for a period of 10 years, commencing jist 

- W Gne f ’ 7 } ‘ . : } 
PPLICATION No. 460/1. From British Overseas (b) A Project Planning Engineer wit 

AERODYNAMICISTS—/ } Airways Corporation of Airways House, Great | sound general and mechanical engin- 
' md stability pr er Road, Brentford, Middlesex, for permission to | 

yptional traffic stops at Dacca and Rangoon on 


’ QUALIFICATIONS ' | A Freight Service which they yperate between 


eering training ynd expe > An 
engineering degree 
professional palit 


i 
th } | ‘ 1 Singapore (and Sydney +s! d Applica. | 
460 be approved) on the route set out as desirable 
1 in Schedule “B Part |, of the Terms of | 
Reference issued to the Air Transport Advisory Council : ‘ 
y the Minister of Civil Aviation on 30 ly, 1952 (c) A Ground Equipment Engincer 
i he SI applications will be considered | the witr general engineering experience 
meil under the Terms of Reference issued t and qualificat ns together with some 
| them by the Minister of Civil Aviation on 30th Ju 
iv‘ Any representations or objections with regard 
to these applications must be made in writing stating 


h the Council within 14 days Applications, giving details of experi 


; ; 


electronic engineering experience 


the reasons and must reac 
{ the date of this advertisement, addressed to the lif . . “>t 
h will be t Secretary, Air Transport Advisory Council, 3, Dean's ence, qualifications and age, quoting 
ntidence shoul b | Yerd, London, S.\W.1, from whom further details m | D.O.39. should be addressed to the 
the applications may be obtained. When an objection 
is made to an application by another sir transport | 
Staff Appointments Officer, company on the grounds that they are applying 4 

| 

| 


P.O. Box 241, Belfast, ~perate the route of part of toute in question, their 


application, if not already submutted to the Council 
quoting $.A.64 st i reach them within the period allowed for the 


| making of representations or objections [3798 


nade to the Personnel Manager, The Bristol 


Aeroplane Company Limited, Air- 
croft Division, Filton House, Bristol. 
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GUIDED WEAPONS 


PROJECT DESIGN 


The Guided Weapons Department ot 
The Bristol Aeroplane Company Limited 
at Filton invites applications from quali- 
fied Engineering Designers for appoint- 
ment to the following posts :— 


(ec) DEPUTY PROJECT DESIGNER 
(AIRFRAMES) 


Applicants should possess high aca- 
demic or professional qualifications in 
aeronautical engineering and should have 
had considerable experience of the design 
of airframe structures, including recent 
experience of high speed aircraft or mis- 
siles 


(6) DEPUTY PROJECT DESIGNER 
(GROUND EQUIPMENT) 


Applicants should possess good aca- 
demic or professional qualifications in 
mechanical engineering, and should have 
had a great deal of design experience of 
fabricated structures and mechanisms, 
such as medium ordnance equipment, 
road transport vehicles, or large-scale 
agricultural equipment 

Both appointments are of monthly 
staff status and carry a good starting 
salary, according to qualifications and 
experience 

They offer every prospect for advance- 
ment in a new and rapidly expanding 
field of engineering, and the guarantee 
of a permanent and pensionable employ- 
ment, which only a large and well- 
established organization can give 


Applications, giving details of experi- 
ence, qualifications, and age, quoting 
0.0.40, should be addressed to the 
Personnel Manager, The _ Gristol 
Aeroplane Company Limited, Air- 
craft Division, Filton House, Bristol. 











DEVELOPMENT 
PRODUCTION 


Manufacturer nate 


equipment have va r 


nd! ng 
the 
following ser 
CHIEF INSPECTOR 


(A re 


app 


DESIGN ENGINEER 


DESIGN ENGINEER 
(Mechanical) 


DEVELOPMENT 
(Electrical) 
JiG and TOOL DRAUGHTSMAN 
PLANNING ENGINEER 

(Electrical) 


PRODUCTION FOREMAN 
(Electrical) 


(Electrical) 


ENGINEER 


>TANCE 


es situated in pleas- 


f required 


undin ; me hour's 


ndon. Please write 
ge, past experience, 
urried/single, pre 
ry the 
Personne! Dept., 
LANSING BAGNALL LTD., 
Kingsclere Road, Basingstoke, 


Hampshire 








PUBLIC APPOINTMENTS 


Applications are invited for pensionable posts as 
ASSISTANT EXAMINERS 
1 the 


PATENT OFFICE 
to undertake the official scientific technical and legal 
work im connection with Patent Applications. There are 
a small number of similar posts in the Ministry of 
Supply. Applications may be accepted up to jist 
December, 1955, but early application is advised as an 
earlier closing date may be announced Interview 
Boards will sit at frequent intervals 

‘“ANDIDATES must be between 21 and 28 years of 

age Guring 1955 (up to 31 for permanent members 

of the Experimental Officer Class) and have First or 
Second Class Honours degree in physics, chemistry 
mechanical or electrical engineering, or mathematics 
Candidates taking their degrees in 1955 may apply 
before the result of their degree examination is known 
*TARTING emoluments in London, including Extra 
. Duty allowance for 454 hour week, between £532 
and £729 (men) £642 (women) according to periods 
of National Service and post-graduate experience ris 
ing to £896 (men) and £799 (women). Promotion to 
Examiners.£934 to £1,279 (men), £820 two £1,144 
women); normally after 5 years (5 or 4 years in excep 
tional cases Women's scales subject to increase under 
equal pay Good expectations of promotion to 
Senior Examiner. Candidates are recruited by selective 
interview 

PPLIK 

the Civil 

30 Old Burlington Srtreet 
number S 128/55 


scheme 


ATION forms and further information from 
Service Commission, Scientific Branch 
London, W.1, quoting 

(3788 


PACKING AND SHIPPING 


R and J. PARK, LTD., 143-9 Fenchurch St, B.C 
© Tel.: Mansion House 3083. Official Packers and 
shippers to the aircraft industry {0012 
sXPORT PACKING SERVICE, LTD., Imperial 
“ Buildings, 56 Kingsway, W.C.2 Tel.: Chancery 
5121-3, Scientific packers to the Services and industry 
Specialists in the packing of aircraft and aircraft com 
ponents. Approved packers for the Admiralty, A.1.D 
LP.V ‘ rn conan 1.E.M.S., M.o.S. and many 
foreign Government Departments [O92 


TUITION 


cwu Vilot/ Navigation Licences 


VIGATION, LTD 
mittent imstruction and postal 
bination of any of methods to suit 
requirements for the above licences. Instruction can be 
provided for A.R.B. General, certain specific types 
A.R.B. Performance Schedule examinations Link 
training Dept. (City 1162) situated centrally in London 
Full briefing for I/R 25 hr. Block rate (min. 10 hrs 
d 6 te 


For full 


provides full-time or inter 
tuition ofr @ com 


these individua 


and 


jetails apply to he Principal 
AVIGATION, LIMITED 
hambers, Ealing B/ way 


1) Central ¢ London, W 
NIGH! FLYING 

pNsTRi MENT FLYING 

T* IN CONVERSIONS 

Every facility at reasonable rates from 

“Ol rHEND - ON 


\ CENTRE and 
Airport, Southend-on-Sea 


SEA MUNICIPAI 
FLYING SCHOO! M 
Rochford 56204 





[_ONDON SCHOOL OF AIR NAVIGATION 
1 conjunction with 
Am AYS AERO COMPANY, LTD 


complete co integrated 


( FFERS ordinated and 
training for professional pilots navigators 
| M T.C.A. approval for commercial pilots and instru 
‘Ze ment rating courses, also P.P.L. All ground and 
air subjects to UK application ICAO standards 


TRAINING focalised London 


IR :Sen./Com 


effect. ve 


JULL-TIMI 

AL TP: F/Nav. Pungent an 

I OME study toria 

alternative: { verage 
attractive terms 


i] INK, briefing, procedures, airways; R/T 
| 4 


personal coaching Com 
j 
correspondence 


modern presentation 


TT rating, general, specific, per. schedules 


s' CCESSES highest in 
* from service t iv 

3 OVINGTON Sqe., I 
i Flying Base: Croydon 


country Rehabilitation 





ondon, $.W.3. KEN. #221 
Airport 02 


; 


APPLICATIONS ARE INVITED 


from experienced 


AIRCRAFT 
DRAUGHTSMEN 


for the design department of an 
expanding and progressive company 
where there are ample opportunities 
for advancement. 


The design office is at present en- 
gaged upon a new civil aircraft and 
additional staff are required with the 
following experience at Southend- 
on-Sea. 


Aircraft Structures. 

Fuel Systems. 

Controls. 

Radio. 

Cockpit and Cabin Layout. 
Engine Installation. 
Hydraulic Systems. 
Electrical Installations. 
Air Conditioning. 


Instrumentation. 





| 
excellent 


Applications are also invited from 
Senior and Intermediate 


Aerodynamicists and 


Intermediate Stressmen. 


lel.: EALing 8949 10248 | 


Vacancies also exist 


at our 


STANSTED, ESSEX, base for 


SENIOR DRAUGHTSMEN 


with Electrical, Radio and Mechanical 


Engineering experience. 


All applications to the 


Chief Designer, 


AVIATION TRADERS (Eng.) LID. 


| Municipal Airport, 





SOUTHEND-ON-SEA, ESSEX, 


stating experience and salary 


required. 
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TUITION TUITION SITUATIONS VACANT 


| BARN w fly for £26. Instructors’ licences and A P .R.Ac.S., ARB.Certs., A.M.1. Mech.E., etc., on (CAMBRIAN AIRWAYS require Foreman Inspector, 
/ met ent ng for £3/5/-per hour. Night f Re “no past, no fee,” terms, over 95 per cent suc Licensed Aircraft Engineer at Rhoose Airport to 
ne ‘ pe wur Residence 5 ens. weekly. | cesses. For details of exams and courses in all branches | cover Dakota “A”. Licence cqvemage “A” and “C” 
Approved A‘ private pilot icence course. | of aeronautical work, navigation, mechanical eng. write | for Dakota, Dove and Rapide aircraft an advantage. 
Specialized ef nior commercial pilot's licence. | for 144-page handbook free..B.1.E.T. (Dept. 702), 29 ERMANENT position. Salary to N.J.C. scale 
Wiltshire School o lying, Lad Thruston Aero-| Wright's Lane, London, W.4 {0707 Apply Chief Engineer, at Rhoose Airport, § 
frome r, Hants. Tel.: Weyhill 352. (0253 Fre Brochure giving details of courses in ali | Wales. Tel: Barry 2100 [3762 
A! RON TICAL. Comprehensive full-time tec branches aero eng. covering A.F.R.Ac.S., M.C.A JNGINEER with thorough experience on Viking 
’ vl and practical traiming for careers in alll exam ex Als urses for all other branches of 4 aircraft and Bristol Hercules engines, preferably 
e f aviati ngineering. Diploma course leads | engineering Write: E.M.1. Inetitutes, Dept. F26, | but not necessarily licensed, required as U.K. Technical 





London, W.4 Associated with H.M.¥V [0964 | Representative /Inspector. Only Engineers with initia- 
RITALN’S AIR UNIVERSITY CAN TRAIN | tive. knowledge of spares provisioning and office routine 
YOU for an airline career. Hundreds of today’s need apply. ms 
airline captains and key maintenance personnel are N opening ~ exists for a fully Ts and —_ 
tent Chief Inspector to be based in Johannesbur 
raduat of this famous establishment. Courses are 
fm wey #.--- By y:- *t Pilo TREK AIRWAYS, 29 Whitehall, London, S.W 


available for Commercial and Airline Transport Pilots 4 
{ Maintenance Engi Telephone TRAfalgar 4226 [3784 


tive avt npiments im Civil aevieten 
ent fraughtemanshig mainten 
rees to prepare for A.P.R.Ae.S 
examinations, Write for pros 
( harge, “ollege of Acronautica 
ca, London, 5.W.5. Pilaxman 0021 


ool 
*" | Licences, Instrument Ratings and 


ineers’ Licences 
i For jetails of these and other courses, apply to 
1 


« Commandant, Air Service Training, Lid 
MARSHALL Hamble, Southam “|| BROOKLANDS 


a AINCRAPT DESIGN AND SITUATIONS VACANT AVIATION LtTp. 


DRAWING OFFICE 
The engagement of persons answermg these advertise NORTHAMPTON 


€ for 
. ments must be made through the cal office of the 


ightsamen (Senior) Viinistr i Labour and Nanonal Service, et if the | require 


spt anit aman aged 18-64 or a man aged 18-59 


jughtsmen (intermediate) im ‘ ‘ ‘ ; Y she r the emp eT is excepted | 
fom iie pannus yar Seite vese| | ARFRAME FITTERS 
ressmen Order 1952 
litte INSPECTORS 
nodifications trial installa BRISTOL WAYFARER 


development work includ ng 


electronic installations The |. Captain with A.L.T.P. and Instrument Rating and 


re i to “ ' 4 Or } 
5 wide variety of multijet quired © interesting position in Beirut. 12 months 


, “ em bi On lov “es i! p pen 
Purbo-Prop Airliners and Guided | | comtract renewable. Good allowances and pay depend RATEFIXER 
ing On previous experience 
Weapons 


A and licensed Engineer also required 
EXCELLENT SALARIES AND LONG TERM PROSPECTS ee Cap 6 ee Ges Sy @ Cae Preference given to Ex-R.A.F. and 
MODERN OFFICE AND EQUIPMENT | APPLY Personnel Manager, Skyways, Led } R.N.A.S. Technicians 
HOUSING AVAILABLE po Senay Swen, Ws —— Regular work with bonus and over- 


time 











Apt . s, with full details and stating £ 1000 P_A. Stresemen. Houses to rent. Box 4206 
when available for interview, to [3787 Apply to 


PERSONNEL MANAGER, | RAUGHTSMEN required, capable taking charge BROOKLANDS AVIATION LTD., 


of various aircraft installations, projects, details 
AIRPORT WORKS, CAMBRIDGE experience, qualifications to Airwork, Gatwick Airport Buttocks Booth, Moulton, Northampton 
Horle Surre [37 




















AML ' renee 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience 


GUIDED WEAPONS 
TRIALS WORK 


wuided Weapon Department f 
tel Aeroplane Cs Ltd at 


vacancies for two cat 


tatt engaged in Guided 
n Trials Field Work 
Applicants for the Senior Category 


ected t hove an Engineering 


OOCONOUDCC RED EOGT ODER EORORROOESE Tt eeneES 


md pract } experience, « 
ent profs ional qualifica 
with extensive engineering 


‘ e in indust y or the Serv ‘ 
Applicents for the less Senior Cote- 
gory @ expe ted t nave iH phver 


4 na ertificote mn Engines ng 


eenenneneetennoneeneccaneneecens 


valent and some engineer 
ng experence 
The Duties are Administrative and 
ech ; in re md provide 





Also 


STRESSMEN 
(SENIOR & INTERMEDIATE) 


for both strength and flutter calculations 


ng a ser 


will inv 


TT 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc 


' APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
i be addressed to th : AND EMPLOYERS SHOULD BE ADDRESSED TO THE 
Personne! Menager, The Bristol 


Aeroplene Co., Ltd., Aircraft Divi- CHIEF DESIGNER 


sion, Filton House, Bristol : 


THEAEOODRDEEROUEREEE LEGER RERREOROOREOEEREDRRREAUOOESEN ET CCRRORRRROOROROR ERROR OSERANEOOEED SOOSEROROORERAEEEODODEREEADOOHERH ECU CORERRNROOEOREREOORORRRO ENON 

















FLIGHT 





SITUATIONS VACANT 


THE HESTON AIRCRAFT | | ssewacs carne 
FLIGHT 


have vacancies at 


Co. LTD. Bovingdon and Stanstead Airports 
HESTON AIRPORT, tae the Ciltsaing quiee of pane ENG | N FERS 


Hounslow, Middlesex AIRCREW 





7XPERIENCED radio officers required immed ’ f hy 
‘ Applicants must hold M.T.C.A. Ist Class : ‘eo _ 
nave immediate openings Radio Operat rs licence (temporary licence abl required, pre erably wit 
| Salary according to experience im scale £725 l A”’ * 
a and/or “C'’ licences 


in their | p.a. Good allowances 
DESIGN OFFICE Se re on Tudor aircraft. 


on a new and interesting 


! X” licensed electrician, experienced on no er 


|} transport aircraft, preferably with licence valid 

| Hermes 

Engine and airframe charge hands, experien 
but Moences Mot essential 


Civil Aeroplane 1) above, bu 
X” licensed instrument mechanic, with lic 


for valid for Hermes 
4. Airframe inspectors, preferably with “A” licence 


covering Hermes 


SENIOR, INTERMEDIATE be Tee ee ee Ae ee Ane Apply by letter in first 
6. Experienced engine and airframe fitters, aircraft 
and electricians Sosemumnens gnahenies ond sod mechanics instance giving full partic- 
BOVINGDON— all grades 


JUNIOR DRAUGHTSMEN, STANSTEAD~ grades shown in section ¢ ulars to 


gNtt RESTING work on Hermes aircraft with good 


rates o ay and conditions 
LOFTSMEN, APPLIC Al IONS giving full fetails of experience 
EXPERIENCED STRESSMEN Eat BOVINGDON ee & foHows: | Operations Manager 


Admin. Superintendent 


Ay 1 Re Air Charter Limited 


Bovingdon Airport 


LONG-TERM PROGRAMME fier 
~~ 15,Gt. Cumberland Place 


Good opportunities sxveavs 1D 
Stanstead Airport London W.1 
9 ° 


Essex {3761 


Please write with full 
AERODYNAMICISTS, PHYSICISTS, MATHE Tel 
particulars to MATICIANS & ENGINEERS 


THE CHIEF DESIGNER RAPIDLY expanding aircraft instrument firm | 


engaged on the design and development of aut 
pilots for aircraft and helicopters has vacancies for the 
following 
a) Stability and control analysis 
b) Flight simulator assessment of aircraft stability 
Aircraft flight trials of equipment 
THE PREVIOUS experience in the aerodynamics or flight The Aircraft Division 
test department of aircraft or guided weapon 
industry desirable but not essential Aeroplane Company Limited 


d) Testing and development of Electro-hydraulk i 
servomechanisms ing to engage within it ale gan 
ntlemen witt personality 


PPREVION S experience with hydraulics not essential zation , 
F Good electrical knowledge is necessary. Duties will . 4 
Oo include testing equipment at hydraulic firms between tr ‘ Z3 and 4 years 
PLEASE apply giving full details of career and 

in strict f abov vera ' ice and of 


salary required (which will be treated 
confidence) to: Personnel Officer, Louis Newmark 100d . ’ ible ¢ 
Ltd., Prefect Works, Purley Way, Croydon Surrey - ; ‘ 


AND { 380C ynd 
STRESSMEN 


HARLAND LIMITED A well known aircraft firm in the London are 


irgentl requires 
llowing vacancies 
| SECTION LEADER STRESSMEN 


SENIOR STRESSMAN with exper and 


ence of the different aspects of air 
ft » This le a Senior Sta SENIOR STRESSMEN 


Ambassador 2091 




















| nsiderable ve wk on an interesting programme of design on 


willingness to accept 
positions and will carry 

» n , of qualifications and experi 
1 enginee m » Be ; Gresham House q Z 
ects 


a ratories f a Physicist of Electro mechanical 


for development work on aircraft and allied | 


STRUCTURAL DRAUGHTSMEN | OUIS NEWMARK, LTD., have a vacancy in their 


- 
‘ ‘ wing e 


» n 
4 


Engineer 
instruments 
with a degree or similar « 
ind the work is : industrial experience preferabl m work with 


ore Applications are invited from persons 
7 jualifications who have had 
one | 
te t tyroscopes or accelerometers. Good salary and pros 
ects Apply Personnel Manager, Louis Newmark 
which will be treated Prefect Works, Purley Way, Croydon, Surre 
(3801 


ntidentially ving full ' » , . cutis 

sian cali ¢ ~~ cal - ar : hd N a. Soe gy PERSONNEL MANAGER 

should have had first-class experience in all aspects of ee, pee 
fuction control, workshop techniques and modern THE BRISTOL AEROPLANE 


prod 
is. It is imperative that applicants | 


The Manager, London Design Office eae 
| man actu Mm Methox 
SEE rr one RAE AD | | ateanpement, The tesesebed eanttdate wil bo exposes’ | COMPANY LIMITED 


LIMITED to reside in the Midland area and the appointment will | 


a salary commensurate with the duties and res 


208A, Regent Street, London, W.1, cen beten lanciond end 1 Ganiuneiée. Getee atelan Aircraft Division 
Filton House - - Bristol 


a £7 qualifications, details of experience and salary required 
- ng 5.A ito Box F.516, L.P.B., 55 St. Martin's Lane, W.C.2 
{3 


J | 
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SITUATIONS VACANT SITUATIONS VACANT 





THE 


‘ Instrument | LACKBURN & GENERAL AIRCRAFT, LTD., 
Knowledge of AID. procedure | 


Brough, E. Yorks, require Female Staff w be 
ply wht f jetails: Kepaircraft | BRISTOL AEROPLANE trained for the Computing Section of their | echnical 
; IIH Design Office 


Ihe educationai qualifications required 


, required w 


raft Drees mer 


are G.C.E. advanced, ie. Inter B.Sc. level or passed 
COMPANY LIMITED Degree level for the Senior positions and G.C_E for 
the Junior The work requires reasonably intelligent 

understanding of mathematical symbols, the use ( 

logarithms and trigonometrical functions This is an 

ENGINE DIVISION ypportunity for girls with the right educational qualifi 
cations to enter the technical side { the Aircraft 
industry Ag plications im writing picase to the 
Personne! Manager at the above address Mark 


A and ¢ mens envelopes Computer 3794 


—— emmy re TEST PLANT DESIGN DRAWING RITISH PETROLEUM COMPANY LIMITED 
. q~, me has a vacancy for a Deputy to the Manager of their 
available for intervi A. OFFICE Travel and Employee Savelese Branch at the Head 
Office in London. Applications « mvited from men 

AIRCRAF I! / equire if aged 30-35 with first class experience in Air Line 
: . Shipping Company, or Travel Agency work. Service 
MAYFAIR, LONDON and BRISTOL yverseas, particularly in the Middle East, an advantage 
An Arts Degree together with knowledge of one or 
for more European languages desirable but not essential 
4 


Good prospects excellent pension scheme Salary 


according to qualifications anc experience. Applications 
DRAUGHTSMEN giving age and full detai { alifications and experi 
ence should be addressed, quotir H 83, to Box 
629. c/o 191 am H se, EA 13786 
| RRETISH OVERSEAS AIRWAYS CORPORA- 
TION t r Engineer Officers (Flight 
Engineers Applicant must be between l and 33 
| years of age f t lard of 5 ical fitness and 
Sct cate standard. Ihe qualifica 





ave vecancnm 


‘ ; 


cated t 
ons t ured are ‘ ars experience in aircrait maim 
ding bot! r ‘ 1 engines on four 
| engine 1 aircraft or af tice Pp in acronautical 
ari RAF , | engineering with a addits al rs practical experi 
us s ence or 2 years’ experience lot or Flight Engineer 
| on 4-engined aircraft with adequate practical experience 
in addition. Desirable additional qualifications are the 
possession of Maintenance Engineer's Licence in cate 
gories A and/or © on 4-engined aircraft and in any case 
applicants will be expected to have the technical know 
ledge necessary to btain sucl icences Successful 
candidates will t appointed for a prohationary period 


nd which will include training to enable them to obtain 
Bristol the Flig Engineer's “O” Licence, and during this 
t salar hin tt 2 {f £625/675 per annum 

ideas to ¢ ime a salary within the range f 
, a d y . Personnel will be paid. On confirmation as an Engineering Officer 

is 

Superans ' eme Manager, The Bristol Aeroplane Co., a commencing salary of £805 per annum will be paid 
rate with experien ‘ Led., Engine Division, Filton House, rising to a maximum of £1,345 per annum. Applica 
ig wmfidence " is | Bristol tions should be addressed to the Chief Personnel 
bone and addre i . Officer, B.O. A‘ Airways House, Great West Road 
ist Limited. Chelten : ; Brentford, Middlesex {3750 
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AVRO AIRCRAFT LIMITED SIR W. G. 
TORONTO ONTARIO CANADA ARMSTRONG WHITWORTH AIRCRAFT 


LTD. 





mncies f 


AERONAUTICAL ENGINEERS 


ling B.Sc., H.N.D., of H.N. ARMAMENTS DIVISION 


AIRCRAFT DESIGNERS 
} N nd > year 


unetianes qualifications and experience to undertake design and development 


Che following senior posts are available to candidates with suitable 


ssile 
SENIOR DRAUGHTSMEN work in guided missiles 


‘ year 


‘ 7 | SENIOR ELECTRONIC ENGINEER 
wing fields SENIOR MECHANICAL ENGINEER 
AIRFRAME DESIGN 


Se. || SENIOR TRIALS ENGINEER 
nent; po SENIOR STRUCTURAL ENGINEER 


All the above posts are for senior engineers on the monthly staff of 
the firm and will carry good salaries and excellent prospects 
Assistance can be given to housing selected applicants 


d interested in en “ . Apply to: 


| please apply t CHIEF ENGINEER, ARMAMENTS DIVISION, 
Avro Aircraft, Limited, Dept. 12, SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


c/o 12 New Burlington Street, 


London, W.! BAGINTON, NR. COVENTRY. 
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AIRPORT WORKS, CAMBRIDGE 
SKILLED AIRCRAFT ELECTRICIANS 
AIRFRAME FITTERS 
AIRCRAFT INSPECTORS 

@ SKIN REPAIRERS 

Required for 

et and pror 

Air A few vacar lable 


n all crades in Experimental and Develop 


work on a va 
turbo > >,ervice 


raft es are ava 


ment Sectior 


Accepted applicants will be 


ea 
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Cambr dge 
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sing estate on 


City bus route 


full 
nstance 


Appl ons. with details, in first 


to 


EMPLOYMENT OFFICER, 
AIRPORT WORKS, CAMBRIDGE 











HUNTING-CLAN 


AIR TRANSPORT LIMITED 
FLIGHT 
RADIO OFFICERS 


for their 
VIKING, YORK, DAKOTA 
and VISCOUNT fleets 


Minimum qualifications are 
FIRST CLASS 
FLIGHT RADIO OPERATOR'S LICENCE 
as issued by M.T.C.A 
Reply 
BASE MANAGER 
HUNTING-CLAN AIR TRANSPORT LTD. 
London Airport, Hounslow 
MIDDLESEX 
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Interviews either in London or 


SHORT BROTHERS & HARLAND LIMITED 


There is an immediate vacancy in the 
AERODYNAMICS DEPARTMENT 
fora TECHNICIAN for work on problems of the performance 


of radical new types of aircraft 
Qualifications: Minimum 


Experience: at least three years in an Aerodynamics office 
on similar work 


H.N « 


Knowledge of supersonics an advantage 
Ihe department is expanding as are the opportunities 
Assistance with housing and with removal expenses 


Appointment is permanent and pensionable 


Belfast 


Applications will be treated in the strictest confidence and 
Appointments Officer 
Belfast, quoting $.A.55 


P.O. Box 241, 
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HUNTING PERCIVAL 
AIRCRAFT LTD, 


invite applications from the following 


TECHNICAL PERSONNEL 


to and pro 
gressive development programmes on 


Civil and Military Aircraft 


The scope of work covers the initial 

design, development and production- 

ising of both fixed and Rotating Wing 
Jet Aircraft and other projects 


SENIOR and 
INTERMEDIATE 
DESIGN DRAUGHTSMEN 


With structural or 


work on interesting 


mechanical 
experience 


SENIOR and JUNIOR 
STRESSMEN 


With Engineering Degree, H.N.¢ 
similar qualificat on 


or 


Aircraft experience an advantage but 
not essential for these positions 


FLIGHT TEST 
TECHNICIANS 


Experienced in Flight Test reduction 


and analysis 
These are permanent and progressive 
posts for the right man and promotion 
prospects are good 


En ployment conditions are 


good 
includir g Pen 


sion and Life Assurance 


scheme 
Assistance 
lodg ng 
of 
possibd ty of 


jiven ir 


obtaining single 


accommodation within easy 


react works and there the 


assistance wit! 


is 
housing 
on long-term basis 


Applications to 
The Personnel Manager, 


THE AIRPORT, LUTON, BEDS. 
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ARE YOU INTERESTED IN BECOMING AN 
IMPORTANT MEMBER OF A SMALL DESIGN TEAM ? DE HAVILLAND 


If you are keen, full of initiative and can follow your 
own designs from a blank sheet of paper to the finished F ts G | WN a Cc oO LT D 
product, we have a permanent post at an attractive * 


salary for you 


[he machines we are working on are not supersonic, 
but they are new, different and full of interest for 


ee TECHNICAL ASSISTANTS 


Ihe steps already taken to fulfil our modern policy 
of designing aircraft for specialised world markets 


have opened up the following vacancies With experience in Development, Stress, 


SENIOR DESIGNER-DRAUGHTSMEN Weight Control, Performance or 
(For all aspects of Airframe Design) Installation work 
ASSISTANT CHIEF STRESSMAN ey 


SENIOR STRESSMEN ; ; ; 
(For work on simplified structures, Successful applicants will be engaged 


either wings or fuselages) i. ope 


AERODYNAMICISTS 
PLASTICS DEVELOPMENT ENGINEER EXPERIMENTAL DIVISION 


TECHNICAL AUTHOR TECHNICAL ARTIST in interesting work on new projects 


If you are seeking the type of position we have to 


offer, let us have details of your qualifications, 
experience and present salary. The higher paid posts For further details, please write giving qualifications 


will be on the monthly staff, leading to employment and full details of previous experience to 
contracts if desired 


Assistance with house purchase for senior men The Personnel Officer, 
Contributory Pension Scheme . . 
The de Havilland Engine Co. Ltd. 


Write in the first instance to Personnel Manager, 


AUSTER AIRCRAFT, LTD., Stag Lane - Edgware - Middlesex 


REARSBY, LEICESTERSHIRE 
REDUCE OPERATING COSTS... 


has vacancies for 























THe 


A 
NAVIGATOR’S 4 
ana NAVIGATIONAL 
- COMPUTOR 


a . 
oe AND 
SLIDE RULE IN ONE 


// 
4 - SPECIALLY DESIGNED FOR 


FLIGHT PLANNING AND NAVIGATION . 
Including special scales for computing course and ground Streamline Filters enable high grade oil 


speed, air speed and altimeter corrections, density altitude, to be used over and over again, thus help- 
conversion to metric units, etc., in addition to the standard ing to solve the problem of maintaining 


A.B.C.D. and trigonometrical scales invaluable to all maximum efficiency at minimum cost 
navigators and candidates for M.C.A Examinations 


(Full instructions with each rule) 
pl] BLUNDELL RULES LTD. Streamline rictens 


CHAVUL END LANE, LUTON, BEDS. INGATE PLACE, LONDON, &.W.8 
phene MACAULAY 1611 
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FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES Li AS 
a 





Power for the Britannia 


The first turboprop engine built by the Bristol Aeroplane 
Company was flown in February 1947. Since that date, Bristol 
has accumulated more experience with turboprops for large civil 
airliners than any other manufacturer. 

The Bristol Proteus, now in production for the Britannia, 
has been fully type-tested, and officially given unrestricted clear- 
ance for use in passenger-carrying civil aircraft. No other high 


power turboprop in the world possesses this distinction. 





